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THE LOCAL Ii\IPLANTATION OP SULFANILAMIDE 
IN COMPOUND FRACTURES 

A Pkeliminary Report 

N. K. Jensen, M.D., Luverne W. Johnsrud, M.D., and 
M. C. Nelson, M.D., Minneapolis, Minn. 

(From the Minneapolis General Hospital and the Department of Surgery, University 
of Minnesota Medical School ) 

HISTORICAL 

'"T^HE principle of surgical excision of devitalized and contaminated 
A tissue from traumatic wounds was first recognized and followed 
by Petit^ in the earlj^ part of the eighteenth century. Larry, ^ surgeon 
to Napoleon, a century later again called attention to this principle, 
but even after careful debridement in compound fractures ‘‘hospital 
gangrene’’ occurred so frequently that amputation remained the prevail- 
ing practice. Lister,^ in 1867, published his first paper on the principle 
of antiseptic surgery, reporting in detail eleven cases of compound frac- 
tures which he had treated. with carbolic acid packs. Lister’s selection 
of compound fractures as the proving ground for the idea of antisepsis 
which Pastbur’s work had given him testifies to the temerity of the man, 
for ox)cn fractures still remain the most common traumatic wounds to 
develop sevel’c infection. 

The devclopmeiU. of aseptic surgery winch followed Lister’s work and 
tlic better undcr.standing of wound infections gained from tlic discoveries 
of bacteriology resulted in progress along these two fundamental prin- 
c*i])les of treatment of contaminated wounds. Aseptic surgery allowed 
the effective reduction of the number of bacteria present in a wound and 
the lemoNal of their bc.st culture media by excision of contaminated 
and dexitalized tissue. Antiseptic agents were developed in abundance, 
but all .sufierod from tlic same defect as Lister’s earlmlic acid; for, if 
ca]>able of iniurimg a pathogenic organism, they were even more eapal?lc 

llecclvcd for piibllcallon, Kobrtiarj* 2S, 1030. 
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of injuring normal tissue. This severely limited their use as it soon be- 
came evident that even the strongest Avere incapable of complete steriliza- 
tion of a wound; hence, all that resulted was a yet contaminated, now 
further devitalized wound. Tlie introduction of neutral lij^DOchlorite of 
soda by Dakin and its use by Carrel and Dehelly* in war wounds is per- 
liaps an exception. Yet it must be used witlv meticulous care if its 
irritating propensity is not to outweigh its bacteriostatic effect. Furtlicr- 
more, technical difficulties make it almost impossible to treat both the 
fracture and the compound Avound simultaneously using DakiiFs solu- 
tion. For this reason its employment has been limited in compound frac- 
tures. 

Table I* 

Frequency of Various Fractures 
Methods of Treatment and Incidence of Infection 


method of 

n 

tibiae 

fibulae 

ILVDII, 

ulnae 

PHALANGES 

METACARPALS 

FEJrORA 

HUMERI 

NO. ! 

% 

NO. 1 

% 

NO. ; 

1 % 


L % 

NO. 

% 

17 ! 

54.S 

7 

22.6 

4 : 


■nn 


2 

6.5 

Primary suture 

15 

8S.2 

7 

100.0 

3 

75.0 

1 

100.0 

2 

100.0 

Open wound 

1 

5.9 


1 

1 

25.0 





Dakin 

1 

5.9 









Cast 

12 

70.0 

7 

100.0 

3 

75.0 



1 

50.0 

Traction 

o 

11.8 





1 

100.0 

1 

50.0 

xVniputation to 


17.6 






1 



control infec- 











tion 











Traumatic 

1 

5.9 



1 

25.0 





amputation 











Gas gangrene 

1 

5.9 









Infection 

4 ' 

2a. 5 

I 

14.3 

I 

25.0 

1 

100.0 

1 

50.0 


Summary: % b’^ea.noTnfcMod } infection, 25.S'7r 


•Detailed analysis of the Incidence of the various open fractures, their treatnjent 
as to method and the incidence of Infection occurring: in IDSIi. Thirty-one fractures 
were treated with an average elapsed time of two hours and forty minutes from 
lime of fnicture to bCKinnImr of debridement. The avcraR:e aL'c of tlie group was 
35,8 years. Xo deaths occurred. 


PRIvSKXT STATUS OV TKKATMKNT 

Because of tlic limitation.s inherent in all chemical lincteriosfatic 
a*^ents, llierapy has improved only with dovclopmcnf of mechanical 
moans of prcvciifing infection; that is, debridement, ininiobilizntion, 
postural control of swcllin", and stinuilation of circulation. Those 


Tadta: II 


ANATA'.srs OK Treatment anp Kesurtant Tnkeotion for laac 


METHOD OK It 


Xo. of 

(Cr> 

Xo. of infection*? 
Infection.- fCr'i 


PRlMAIlY 

.SUTURE 

open 

WOT'NP 

DAKIN 

CAST 








74.2 

- 



4 

1 17.^ 



17.4 


TlIArrros' 


•J 

VJ.9 


nn 
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Table III 

Frequency of Various Fractures 


Methods of Treatment and Incidence of Infection 


siethod of 

fibulae 

TIBIAE 

radii, ULNAE 


FEMORA 

HUMERI 

NO. 1 

% 

NO. 1 

% 

NO. 

% 

NO. 

% 

NO. 

% 

B 

52.5 

Si 

17.5 

5 

12.5 

3 

7.5 

4 

10 

Primary suture 

mm 



85.7 

mm 

80.0 

2 

66.6 

3 

75 

Open wound 

3 

14.3 

^9 

14.2 


20.0 

1 

33.3 

1 

25 

Dakin’s 

1 

4.7 









Cast 1 

5 

23.8 

6 1 

85.7 


80.0 



2 

50 

Traction 

12 

57.1 



^BB 


2 

66.6 

2 

50 

Amputation to 



1 ^ 

16.7 







control infec- 











tion 











Traumatic 

1 

4.7 




20.0 

1 

33.3 



amputation 





^bh 






Gas gangrene 



4 

57.1 


20.0 





Infection 

5 

23.8 

3 

43.0 

1 2 

40.0 



1 

25 


Summary; beoL^eTnCted } of infection, 27.5% 


Detailed analysis of the incidence of the various open fractures, their treatment 
as to method, and the incidence of infection occurring- in 1937. Forty fractures 
were treated with an average elapsed time of 3 hours and 15 minutes from time of 
fracture to beginning of debridement. The average age of the group was 41.6 years. 
Five deaths occurred, all within 72 hours, 4 as result of head injury, one from rupture 
of the liver, giving a mortality of 12.5%. All came to autopsy. 


measures, together 'svith tetanus and gas gangrene antitoxin, have given 
excellent results as compared vdth the dismal situation of Lister ’s time. 
Yet, the incidence of severe Avound infections folloAving compound frac- 
tures remains in the neighborhood of 10 per cent under ideal circum- 
stances and in the best hands. Bolder^ reports 8.66 per cent severe 
wound infections in 127 cases of open fractures. He quotes 14 per cent 
for Koch in 213 cases; 8.6 per cent for Ehalt in 127 cases; and 17.3 per 
cent for Schmidt in 116 cases. American authors report approximately 
the same figures. Ritter" reports 9 per cent infection ; Foster,® 15.7 per 
cent. Poyner,' dealing with industrial fractures treated under ideal 
conditions, reports only 6.3 per cent in 269 cases. The remarkably 
low incidence reported by Pojmer is explained hy the fact that from the 
moment of fracture these cases received expert care by trained first- 
aid men. Definitive treatment was expert and earlj", and few were 
‘‘street wounds.’’ 

^Municipal liospitals in America, dealing largely with ‘^street wounds” 
sustained by direct trauma and produced by high speed projectiles 

Table IV 


An.ua-sis or Treatment and Resultant Inaction for 19S7 


Mimioi) or R 

IMUMARY 

SUTURE 

OPEN 

WOUND 

DAKIN ’S 

CAST 

TRACTION 

No. of fuses 


7 

1 

37 

16 

(%) 


17.5 1 

2.5 

42.5 

40 

No. of infections 



1 


5 

Infections (<^7) 


42.S 

100.0 

41.2 

31,2 
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of injuring normal tissue. This severely limited their use as it soon be- 
came evident that even the strongest were incapable of complete steriliza- 
tion of a wound; hence, all that resulted was a yet contaminated, now 
further devitalized wound. The introduction of neutral liypoclilorite of 
soda by Dakin and its use by Carrel and Dehelly^ in war wounds is per- 
haps an exception. Yet it must be used Mnth meticulous care if its 
irritating propensity is not to outweigh its bacteriostatic effect. Further- 
more, technical difficulties make it almost impossible to treat both tlie 
fracture and the compound wound simultaneously using Dakin ^s solu- 
tion. For this reason its employment has been limited in compound frac- 
tures. 

Table I* 


Frequency of A^arious Fractures 
Methods of Treatj[ent and Incidence of Infection 


AfETHOD OF | 

n 

TIBIAE 

fibulae 

IL\DII, 

ULNAE ' 

PHALANGES 

METACAKPALS 

FEMORA 

HUMERI 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

1 % 

NO. 

^^1 

17 

54.S 

H 

22.G 

4 

12.9 

1 

1 3.2 

o 


Primary suture 

15 

88.2 


100.0 ^ 

3 

75.0 

1 

■IIIIMIM 

o 

bfiYmiJ 

Open wound 

1 

5.9 



1 

25.0 





Dakin 

1 

5.9 









Cast 

12 

70.G 

^3 

100.0 

3 

75.0 



1 

50.0 

Traction 

2 

ll.S 





1 

■IllWIJ 

1 

50.0 

Amputation to 

3 

17.G 









control infeC’i 











tion 











Traumatic 

1 




1 

3Mt3 





amputation 


HH 









Gas ganp'ene 











Infection I 


1 23.5 1 


14.3 

1 

25.0 

1 

100.0 

1 

50.0 


Summary : 


'>1 open fractures 
S hocamo infectecl 


Incidence of infection, 25.8% 


•Detailed nnnlvf^if; of the Incidence of the various open fractures, their treatment 
as to method nnd the incidence of infection occurring in 1932. Thirty-one fnictures 
were treated witli an averape elapsed time of two hours and forty minutes from 
time of fracture to bepinnlnj; of d<jbridcment. The averajrc a;;e of the proup was 
.35.5 year.';. Xo deaths occurred. 


PRKSKXT STATUS OF TREATMENT 

Because of tlie limitations inliercnt in all chemical bacteriostatic 
jumnts, tlicrapy lias improved only with development of mcclianical 
means of preventing infeetion; that is, debridement, innnohilization, 
jiostural control of swelling, and stimulation of circiilalion. These 


T.mjm: 1 1 

ANALYSIS or Treatment and Re.sulta.vt Isnx-noN run K»:;2 


METHOD OF H 

[ PRIMARY 

OPE.V 

r»AKIN'S 

UAST 

TRArTION 

1 SUTURE i 

WOUND 


X’o. of ra^es 

Cr ) 

90..3 

9.G 

1 

inn 

ru2 

.J 

4 

No. nf intV‘*tiona 
Infection-* (Cr) 

5 

17.8 

lOo ! 

17.4 
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Table VI 

Analysis of Treatment and Resultant Infection for First Three AIonths 

OF 193S 


METHOD OF Ik 

1 PRIMARY 1 

SUTURE 

' OPEN 

WOUND 

CAST 

TRACTION 

No. cases 

1 19 ' 

3 

16 

19 

Gases (%) 1 

8GA \ 

13,2 

72,7 

S6.4 • 

No. infections 

6 

1 

1 

4 

Infections (%) 

31 

33.3 ' 

1 6,2 ' 

21.0 


are frequent. Various methods of therapy have been tried without affect- 
ing this incidence. From the tables it is evident that dakinizatioii re- 
sulting in 100 per cent infection is not the answer. Leaving the wounds 
open after debridement and packing with vaseline or cod liver oil oint- 
ment gauze and application of circular casts (Orr treatment) was less 
effective than primary suture after debridement. Immobilization in 
plaster with traction if necessary for maintenance of complete reduction 
did give better results than traction alone and was the method used most 
frequently. 


COMPOUND FRACTURE TREATED WITH SULFANILAMIDE 

The work of Colebrook and co-workers^^' and of Long and Bliss® re- 
vealed the effective principle of prontosil to be its reduction product 
para-aminobenzenesulfonamide or sulfanilamide and demonstrated its 
in vitro bacteriostatic properties in dilutions of %o,ooo and higher. Sub- 
sequently, it became well known that this agent could be given subcu- 
taneously and intraspinally in supersaturated solutions of 1 per cent 
without causing any local tissue damage. Furthermore in vitro studies 
showed its bactericidal and bacteriostatic properties to be augmented 
greatly in concentrations higher than could safely be obtained by 
systemic administration.^ With these considerations in mind, one of us 
(N. K. J.), after complete debridement of a compound fracture of both 
bones of the forearm, placed 5 gm. of sulfanilamide in the wound before 
closure. This case was selected for our first try because of the seeming 
surctj’ of infection. 

The patient, a boy 12 years of age, had fallen 70 feet from a clitf into the 
Mississippi River. He sustained a compound fracture of both bones of the right 
forearm, a simple fracture of both bones of the left forearm, serious head injur\', 
and damage to the right hidney resulting in prolonged hematuria. Three hours 
elapsed before the patient was brought to the hospital and, on admission, lie was in 
profound simek. Pour hours of intensive therapy, including 500 c.c. of citrated blood 
plus intravenous glucose, brought his blood pressure above the critical level and his 
body temperature from 00*’ to 0S.(F P. Then, seven hours after injury, debridement 
and closure were carricvl out. The wound was found packed with mud driven deerdv 
info (he marrow cavil ies of the proximal fragments. The distal radioulnar joint and 
the ulnocarpal articulation wore tom open and grossly contaminated. The ilexor 
(ci^wore exposed and the substances of the pronator quadratu.*= and Hexor carpi 


•UnnKinjT around 1 part In 10,000. 
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(automobiles), cannot approximate results such as Poyner's or Boliler's 
by current methods of treatment. A survey of tlie records for 1932 
embracing 32 compound fractures treated at the j\Iinncapolis General 
Hospital reveals 25.8 per cent infection. Five years later, in 1937, 40 
open fractures resulted in 27.5 per cent infection. Tliese figures in- 
clude all in which a purulent discharge developed and are not limited 
to those showing frank osteomyelitis. Yet, examination of these 
statistics, Tables I to VIII, shows 5 cases of gas gangrene in 1937 and 1 
amputation to control infection. In 1932 3 amputations were neces- 
sary to control infection, and 1 case of gas gangrene occurred. In both 
series prophylactic serum was routinely used. In the first three months 
of 1938, 22 open fractures were treated by iis in exactly the same manner 
as the cases to follow except that sulfanilamide was not used. Infection 
occurred in 27.2 per cent and there was 1 ease of gas gangrene which 
came to amputation. 

This percentage of infection is liigh; however, -when one reviews tlie 
material treated at this hospital, the primary healing of over 70 per cent 
udthout any evidence of infection seems a triumph. Here we arc not 
dealing with well-fed, employed workmen in good hcaltli, but with those 
on X'clief, many of whom find themselves there because of pre-existing 
debilitating diseases. jMany arc alcoholics and the incidence of delirium 
tremens is high. Practically all are umvashed and wearing badly soiled 
clothing. Tabes dorsalis is common and serious concomitant injuries 


T.vblk V 

Fr.EQrExcY of Vakious Fractukes 
Methods of Tke.\tmekt axd Inoidekce of Infection- 


method OF B 


TIBIAE 

fibulae 
no. 1 7c 


14 («3.G 


Primary suture 
Open wound 
Dakin’s 
Cast 

Traction 
Amputation to 
control infciV 


12 Sd.T 
2 14.a 

S uT.l 
S 57.1 
1 7.1 


ULNAE 


NO. 


% 


is.n 


100.0 


100.0 


riIAL.\NfiES I 
MKTACAUr.U.S 



% 

1 

mm 

1 

loo.n 

1 : 

100.0 

1 ! 

I0f>.n 


FEMORA 

HUM EUI 

NO, 

1 

.VO. 


WM 

iwana 



MM 

75.0 

25.0 I 




.10.0 


tion 

Traumatic 
amputation 
Gas gangrene 

I nfection 

22 op«*n fnictunv, total } 
Summary: became infected )’ 


1 7.1 

1 7.1 

4 2S,n 


2 .10.0 

2 50.0 

Incider.fM* of infe^^tion. 27.2'J< 


— r riiv-wia the IneUL-nc** <4 th*‘ vrirlou’'* th«Ir 

in, 14 nr»‘ of InOrtL-n fK^nirrin^r in th*- Ihrr- rjy.ntM of 

lr» ne'tkorl Hi not unO. howov. r. in ih- trmtno nt of nny (.f frrutur*-. 

193$. .U,. an av.raa- .la, tlm- -f = 

Twt nty-two b. jjlnnlni: <.f a/l>ri4Miv nt. av. raj:*; nsr/- f»f e- 

llrn*'* of nt ^ Oto- to a rni-'hlnc’ Injwr/ o( tL 

proup 33 /i.T.'f t Tlil^ t/ino* to autopsy. 

Eivmc a niortalltj or 
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Table VI 

Analysis op Tkeatment and Eesultant Infection for First Three Months 

OF 1938 


METHOD OP B 

' PRIKAKV j 

StJTURE I 

' OPEK 

WOUND 

1 CAST 

TRACTION 

Ko. cases 


B 1 

i id 

19 

Cases (%) 


13,2 1 


86.4 

No. infections 


1 1 


4 

Infections (%) 


33.3 


21.0 


are frequent. Various methods of therapi* have been tried without aifect- 
ing this incidence. From the tables it is evident that dakinization re- 
sulting in 100 per cent infection is not the answer. Leaving the wounds 
open after debridement and packing with vaseline or cod liver oil oint- 
ment gauze and application of circular casts (Orr treatment) was less 
cifeetive than primaiy suture after debridement. Immobilization in 
plaster with traction if necessary for maintenance of complete reduction 
did give better results than ti'action alone and was the method used most 
frequently. 


COJIPOUKD fracture treated WITH SULFANIL.AMIDE 

The work of Colebrook and co-workers^®’ and of Long and Bliss® re- 
vealed the effective principle of prontosil to be its reduction product 
para-aminobenzenesulfonamide or sulfanilamide and demonstrated its 
in vitro bacteriostatic properties in dilutions of Ho.ooo higher. Sub- 
sequently, it became well known that this agent could be given subcu- 
taneously and intraspinally in supersaturated solutions of 1 per cent 
without causing any local tissue damage. Furthermore in vitro studies 
showed its bactericidal and bacteriostatic properties to be augmented 
greatly in concentrations higher than could safely be obtained by 
systcmie administration.® With these considerations in mind, one of iis 
(N. K. J.), after oomplete debridement of a compound fracture of both 
bones of the forearm, placed 5 gm. of sulfanilamide iii the wound before 
closure. This ease was selected for our first try because of the seeming 
surety of infection. 


The pntient. a boy 12 years of age, had fallen 70 feet from a cliff into the 
-Mis.^is.^ippi River. Ho sustained a compound fracture of both bones of the right 
forearm, a simple fracture of both bonc.s of the loft forearm, serious head injury, 
nnd damage to tlic right kidney resulting in prolonged hematuria. Three hours 
elapsed before the patient was brought to the hospital and, on admission, he was in 
profound shock. Four hours of intensive thenipy, including 500 c.c. of citrated blood 
plus intravenous glucose, brought his blood pressure above the erifieal level and his 
body temperature from 90» to OS.tV P. Then, seven hours after injury, debridement 
ana eloMiro were earned out. The wound was found packed with mud driven deenlv 
into the marrow cavitie.s of the proximal fragments. The distal radioulnar joint and 
the ulnocarpal articulation wore torn open and grossly contaminated. The flexor 
WiKlou.- were exposed and the .substances of the pronator quadratus and flexor carpi 
•IlnnKlnj; nround l part In 10,000. 
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ulnarus were badly maceratecL Five gm. of sulfanilamide was placed in the wound 
before closure. The patient was afebrile after three days and the wound healed 
promptly without drainage. Due to extensive loss of substance of the radius, in- 
creased during debridement by the necessity of rongeuring away the dirty bone, 
approximation of the fragments was not obtained. Six weeks after surgery this g;\i> 
was closed by a sliding bone graft with resultant prompt union. 

Absence of , suppuration in this tvound tvitli immediate healing per 
primum tvas so encouraging that all compound fractures since have 
been treated by introduction of crystalline sulfanilamide into the wounds 
after completion of meticulous deln’idement. These wounds are closed 
tightly by interrupted sutures of silk to tlie skin only. Closure without 
tension on the wound is accomplished when necessary by longitudinal 
splitting of the skin away from the site of the wound but parallel to 
the closure. Complete reduction is obtained at the time of debridement 
in all cases and absolute immobilization accomplished by immediate 
application of unpadded plaster splints held in ]>lace by either circular 
bandage or plaster. Eeduction is maintained by continuance, when 
necessary, of skeletal traction in conjunction with the plaster splints. 


Tarm: VII 

Frkqui:n’cy of VAnrors Fhacturks 
Methods of Treatment and Ixci pence of Infection 
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Casts are not windowed and the wound is left untouched until such time 
as consolidation of the fracture allo'ws replacement of splints by circular 
casts prior to ambulatory treatment. The minimum of 000 plain catgut 
suture material to accomplish hemostasis is buried in these wounds; no 
attempt is made to suture any deep structures except nerves. 


Table VIII 

Analysis of Treatment and Resultant Infection 


ilETHOD OF H 

PRIMARY 

SUTURE 

OPEN ' 

WOUND I 

CAST 

i 

TRACTION 

__ i 

sulfanila- 

AMIDE 
PER OS 

ISULFANILA- 
j MIDE 

LOCAL 

No. cases 

41 


35 

17 

14 

41 

Cases (%) 1 

100.0 



85.4 

41.5 1 

34.1 

100 

No. infections 

2 



2 

2 ! 

1 

2 

Infections (%) 

4.9 

— 

5.5 

11.8 ! 

7.1 

4.9 


To date, thirty-nine compound fractures and two compound disloca- 
tions have been treated by this method (Tables VII and VIII). In two 
cases, both tibiae, one eight da 3 "s and the other twelve days after reduc- 
tion, the fractures were recompounded and subsequently^ became in- 
fected. The other thirty-seven healed hy primary^ intention without 
local or systemic evidence of wound infection. Including the two cases 
in which the fractures were recompounded, the incidence of infection is 
4.88 per cent. We do not feel, however, that these two cases represent 
primaiy wound infection. Briefly^ their histories are : 


H. S., 39-year-old vrlnte male, was admitted to the Minneapolis General Hospital 
July 5, 1938, in sliock and drunk, one hour after being struck by an automobile. He 
had sustained compound fractures of botli tibiae and of both bones of the right fore- 
arm. Intensive treatment of the shock, including 1,000 c.c. of citrated blood, allowed 
debridement and reduction to be undertaken two hours after admission. Seven and 
onc'half grams of sulfanilamide were placed in each tibial wound and o gm. in the 
forearm. The patient was a known chronic alcoholic and had been on a prolonged 
spree. Eight hours after admission he developed delirium tremens. Heavy sedation 
with paraldehyde and chloral kept him fairly quiet, however, and by the seventh day 
he was afebrile. The Stimson splints were windowed* over the wounds on the iiftli 
dav and the wounds were healing per primura,. On the seventh day, due to general 
improvement, sedation was discontinued but, on the evening of the eighth day, the 
patient suddenly became maniacal and drove the proximal fragment of the right tibia 
through the healing skin wound at the site of the ivindow in the splint. Severe in- 
fection followed with osteomyelitis duo to Staphylococcus aureus. His other abounds 
healed without infection. 


G. K., aged 05 .rears, susiafned a compound “bumper” fracture of tbe right 
tihia on Xov. 4, 193S. Itoutinc dohridement witli introduction of 10 gm. of crv.<=tal- 
inc .Milfandamule into the wound and primary closure wore carried out tlirec hours 
after iniury. On tlip tlnrd da.v the patient was afebrile and remained so. However, 
x-ra.vs tl.roo weeks later si, owed sharp anterior angulation at tl.o fracture site due to 
>ns«fl.e,ent traot.on. On the Iwent.v-cighth day after added traction had failed 
to accomphsh correctum the Stimson .splints were removed to allow manipulative 
''T-IT- ‘o have eroded its way through the 

VV ..ubsoouentlv reprettod c.\ccptlon to our practice. 
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wound and was surrounded on the sides by healtliy granulations. The ventral surface 
was clean and viable and there was no evidence of suppuration. Sterile vaseline 
gauze dressings were applied and the position corrected with immobilization in circu- 
lar plaster. Four weeks later tlie odor was characteristic of osteomyelitis and 
change of the cast at this time revealed purulent drainage.^' 

Both of these cases illustrate poor management of tlie fractures, not of 
the compound wounds. Accurate reduction must be maintained, par- 
ticularly in subcutaneous bones, and windowing of casts only increases 
motion at tlie fracture site. Inspection of a healing wound is of no 
therapeutic value. The cireuinstances leadhzg to infection in these 
wounds convince tis tliat both represent reinfected wounds. 



jrjp. 1. Clood concentrations of snlfanilanildc In two patients after 10 frni. .and fi 

gni,, respectively, pad been buried in operative wounds. 


KXPJCRLMKNTAL 

Sulfanilamide crystals ])uried in a wound should dissolve slowly, the 
drug finding its way into general circulation over a jieriod of many 
]iour.s. During this time theoretically the serum, hematormi, and loeal 
tissues of the wound are saturated witli .sulfanilamide at 0.(S per cent 
concentratum, the solubility of this compound at liody Icniiicrat ure. 
Tlicse considerations suggest that hy ])lacing siifTicicut crystalline drug 
in tlic area of contamination a concimtral ion approaching SOO mg. /)cr 
cent should he maintained for a considm-ablc Icngtli of time. Jn com- 
parison, systemic medication witli snlfanilarnirlc attempts to attain only 
10 to mg. per cent in the blood. Hence, liy local introduction of the 
drug with subsequent closure of tin* wouml a concentration eighty 
times that obtained hy systemie medication apjeircntly is assured for 
a prolonged peddod in tin* contaminated an-a. Tliis concentration is 
imetericiiial for organisms more sn.sce/)tibh‘ to .snifanilamide /uni from 
animal cx]ierin\i*nts now in ]>rogress. apitr-ars siiflici/Titly bacteriostatic 
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Table IX 


COXCEXTKATION OF SULFANILAMIDE IN OPEIUVTn’E AyOUNDS"^ 


. .. - 

amount placed 

! HOURS SINCE CLO- 

local cokgentra- 

blood 

IK WOUND 

t SURE OF WOUND 

TION IK MG. % 

1 concentration 

5 gm. 

[ 24 hr. 

1 666.5 

2.7 mg. % 

10 gm. 

26 lir. 

1 509.0 


8 gm. ! 

1 30 lir. 

1 250.0 

1 5.9 mg. % 


♦These determinations vs'Cre made on filtered serum aspirated from opera ti\e 
wounds. Only the concentration of free sulfanilamide was determined. 


even for Staphylococcus aureus liemolyticus to prevent infection of conv 
pound fractures. 

Actual measurement of tlie rate of absorption and excretion of sul^ ^ 
fanilamide in two patients in whom known amounts were placed in 
surgical wounds (Pig. 1) reveals that approximately sixty hours 
are required for the drug to disaxipear from the blood. It reached 
its highest level in the blood af tei’ approximately eighteen hours in both ^ 
cases. Marshall and co-uwkers'^ studies of excretion of sulfanilamide 
show after a single large dose by mouth that practically all the drug 
is eliminated in twenty-four hours. This would indicate that in the 
two cases studied here active absorption continued from the wound for 
at least thirty hours, although the rates of excretion exceeded absorption 
the last tweh^e of the tliirty hours. Aspiration of serums and un- 
organized blood from wounds in which various amounts of the drug 
have been placed substantiate these deductions (Table IX). These 
studies are too few for definite conclusions, yet they demonstrate tlie 
validity of the theoretical foundation for the local use of sulfanilamide. 
Further studies now are in progress. 

Experimental study of the ability of sulfanilamide to prevent infection 
of compound fractures in animals was carried out by fracturing the 
ribs of twenty-seven guinea pigs and contaminating the wound with 
Sfaphylococcus aureus liemolyticus. The staphylococcus culture had 
been obtained recently from the blood of a 13-y ear-old youth dying 
of pyemia associated with an acute osteomyelitis of the humerus. The 


Table X 


CoNTHOL Series, No Sulf.vnilamibe* 


ANIMAL 

RESULT 

No. 1 

Wound draining on 4tU dav 

No. 2 

Wound draining on 6tli dav 

No. :: 1 

Wound draining on 7th dav 

No. 1 1 ' 

Wound draining on Stli day 

No. 9 

Sacrifit'cd on 'Ird dayi 

No. S 

Honied on Stli day 

No. 10 

Honied on 9th day 


In>M\!cn(»o of infoption. 71.19^: no niortrility 


frafttire of rJh in puinert Wound hoavilv contanfinritoil with 

Strips numis hniiohitirus nn<\ Fkin tiKhtly. 

i-* ostoomvolltls of rjb, ncuto phniri^iv, hronchopnoumonla. 

t uUun.*:< of Wound and hoarl s blood rcvoalod Staphy/lococcu'^ aui'CUM Arwjob/O’cw.L 
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J I'lK'l tiros Uf'fc 1)1' (!i(‘ fill tiiniiicfli (Ik* rtvoflyinc 

iimsfli's iitid ciitlitii' it willi a pair in' soi.ssdfs. Cotilaininalion wn.s ao- 
fomplislicd liy floodintf iln* m-oiiihI ii itli llio orii-iiial lilood cull tiro of the 
of;;arii.s'm. .-Ml wotitid.s except one (No. 17) were liuiilly closed with skin 
.sutures ot sillc. .No dressintrs were applied and llie animals thoti irrro 
allowed Hie run of llieir eaue.s. 


T.mim: .VI 


Kh’is t or a..' Cm. .sri,rAMr_\Mn>i; .sv.sTriiir.ii.i.Y’ 


A.VIMAI, 

apsn.T 

Xi>. ].'! 

WViund f] ruining *11 d.'iv 

Xo. ]!» 

Wnmid draining;; lUli duv 

X'o. I.’,') 

Wound flminini: api dnV 

Xii. t:t*' 

Wound drninini; fdli dnv 

Xe. "7 

Wound dminirii: -Itli d.av 

Xo. 1?0 

Wound drainin;: Otli day 

Xo. 

Diod ‘Ifh day, au toj).‘?yt 

Xo. 

T>iod Stii day, autop.-<yf 

Xo. LM 

Iloalod Stii <iay 

Xo. L’ t 

Hoalod Stii day 

Ini'iiloncr of 

infivtioii, Sn^r ; niortalily, 


•Compouml wouml IdrnthNilIy ronl:in)lnril<'tt, nrnl ns In control 

Norif***. 0.5 cryj<l:inino HtitfanllMnihlo ijlricctl j^nPrutanrously in atwlomlnal wnll. 

tIToth pi^s fallowed nc‘iito ph-tirl.'<y, I)ronohopn»'innon!a, and ,«:rvoro M*onnd Infection. 
Itlood and wound rnltnre p*vcalr<l p///)Corrif.‘r narni.T 


Considcraf ion of the results reported here (Tables X to XII) reveals 
that, out of seven controls five developed .severe wound infection with 
osteomyelitis of the rib, while two healed without, suppuration. In ten 
animals in which 0.5 *rm. of sulfanilamide was placed in the wound be- 
fore closure, seven liealed jiromjitly. One, saeri/ieed on the tliird day, 
slunved no evidence of wound infeetion, but, on culture, Sfaphylococcus 
aureus hcmoltfh'cus was recovered fi’om tiie wound. We feel safe, how- 
ever, in assuming that this wound would not liave become infected since 
it showed none of tlie edema and necrosis found in the control wounds 
(Nas. 9 and 17) also ])ostcd on the third day. In ten animals in which 


Tablk XII 

Effect of O.o Gm. S^^FA^'II.A^tII>E Lo(\\i.ta** 


AxnrAb , 

KESVLT 

Xo. 4 1 

Healed per primum 

Xo. 12 

Healed per primum 

Xo. 14 

Healed per primum 

Xo. 15 

Healed per primum 

No. 5 

Healed per primum 

Xo. 6 

Healed per jirimum 

Xo. 7 

Healed per primum 

Xo. 16 

Sacrificed ord day (see autopsy) 

Xo. 17 

Infected at Sth dayf 

Xo. 18 

1 Infected at Sth dayt 

Incidence of infection, 20% ; no mortality 


ptnccd tn-i-una befor ti.bt Cosmo. 
fWound left gapins. allowing drug to drain a-nnj -nitii -« 
tSeted to 3 cardiac punctures in S days, remov. 


witli serum ; result, infection. 


emovinff 10 c.c. blood; result, infection. 
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the fracture wound was produced as in the controls and contaminated 
with the same culture, the sulfanilamide was buried subcutaneously in 
a second wound on the abdomen. One, sacrificed on the third day, 
showed gross pus in the wound with edema and necrosis of the tissue. 
Seven developed osteomyelitis and two healed. From this it appears 
that systemically administered sulfanilamide is not effective, for infec- 
tion is as frequent in this group of animals as in the control group. 
The two animals of the locally treated group which developed wound in- 
fections deserve mention as in one animal (No. 17) the wound was in- 
tentionally not tightly closed, but left gaping several millimeters witli 
two loose sutures through the skin. This was done to see if it made any 
difference when sulfanilamide crystals, once having been placed in the 
wound, were allowed to escape with the serous exudate subsequently 
developing in such an open wound. Apparently it does. Animal 18 had 
cardiac punctures on the first, second, and third postoperative da 3 ^s to 
obtain blood for chemical studjL This represented a loss of about 10 
C.C., considerable for an animal of this size, and may have influenced 
the outcome. This factor, dosage, effect of particulate matter, diet, etc., 
and the efficacy against different strains of staphjdococcus and other 
micro-organisms are now being studied. 

These limited experimental studies demonstrate that in a wound 
Ixeavilj" contaminated with a freshlj^ isolated virulent resistant organism 
the local presence of a high concentration of sulfanilamide allows the 
natural local defensive factors to handle the infection in 80 per cent of 
the cases. In identical wounds with the same dosage of bacteria and 
sA'stemicallj" administered sulfanilamide, 80 per cent of the wounds be- 
came infected, while those receiving no sulfanilamide show 65 per cent 
infection. 

SUMMARY 

The local use of sulfanilamide has opened tlxe way for more effective 
Ircatmeut of contaminated wounds. The amount to he used in cacli 
specific wound depends upon the extent of trauma and contamination. 
Twenty grams seems the upper limit advisable in any adult patient; 
less should be used in children. Five to fifteen grams have been found 
sufficient for average to very severe wounds. 

Complete painstaking debridement asoptically carried out by fre- 
(luent changes of instruments and gloves, followed by saline irrigalioti 
with primary closure of the wound without tension by intcrriiptecl 
sutures, still remains the fundamental treatment of contaminatecl 
wounds. Sulfanilamide will not protect against gross eontaminnlion of 
a badly devitalized wound containing mucli foreign infectious material, 
as it is a]xpatentl\ oiil\ bacteriostatic against staphvlococeus, oven in 
eoueeutvations approaching 1 per cent. However, ‘if the dirty and 
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<h'vilnli/ti'(l ti*^su(‘ lins licm removed iiiifl ^(kxI physioldiry n?-fs[ablished 
and inainlai!H*d, snlfanilanud^' in (‘otierni rations ohiainaldo l^y local in- 
Irodnclioii oi tin* <‘rystallinc drnt: in stifiicicnl amnunts, by its bactcrio- 
stalii' (‘fleet. Mill ])n*h‘(‘t ajzainst infection by Inpldintr tin* (»rjj:anisni.s in 
eb(.*ek until local di‘fensive forceps bav(‘ responded and anr aide to over- 
coin(‘ the ba(*lin’ia. 

(Jo(»d M'^auid idiy.sirdoiry demands immedial(‘ deniiiliv(‘ reduet ion M-ith 
eoini)lele imniobilizalion inaintaim*d by t met ion and plast(‘r sjdints 
M'bere applicalde. In brief, our treatment of compound fractures is 
(hoiaamh debridement aiul careful licmostasis, folloM’od by the introduc- 
tion of r> to lb t:!!!. of eryslalli?u‘ sulfanilamide into tlie M’ound Avitb 
primary closure of the skin avoid iim tension. Wv then concentrate on 
treatment of the fracture. Every effort is made to accomplish complete 
reduction and thereafter to hold tljc framnonts absolutely still. Exces- 
sive edema is avoided by apj>ro]>riale elevation and the ]>atient s systemic 
needs arc nud by transfusion, sedation, and intellifrent medical care. 

The treatment of tldrty-nino comiiound fractures and tu'o compound 
dislocations by tli(\sc i)rincii)lcs has resulted in not a sinjrlo instance of 
])rimary M'oiuid infection. Tm'o tibiae M-ere rocom])oundcd ; both became 
infected. Ninety-four open fraeluros treated by similar methods, excei>t 
that sulfanilamide m'os not used, slunvcd 27 jier (‘ent iidVction, seven 
cas(‘s of fras ^ranjrrene and five amputations to control infection. 

Dr. A. A. Zli'roUl, Trofi'.^sor of Stirjlory ;it tho I’nlvorslty of Minno^ota and Clifef 
of tho Surgical Sorvice at tho ^Iinnoai>olLi (lonoral Hospital, constant Interest 

and ^rave helpful suggestions in the coinluct of the study. Miss Hetty Hanson and 
Miss Cora luveusoti perfonuod the sulfunilamlde determinations. 
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INTERNAL FIXATION OP TROCHANTERIC FRACTURES OF 

THE FEMUR 

J. Albert Key, M.D., St. Louis, Mo. 

(From the Departinent of Surgery of the Washingtoii University School of Medicine) 

D URINC4 the past few years a great deal of emphasis has been placed 
on the so-caUed intracapsular fractures of the hip and this has been 
referred to as the unsolved fracture, while the trochanteric fractures 
of the femur have been relatively neglected. This is probably because 
these fractures tend to unite regardless of the treatment and the chief 
problem which they present from the standpoint of local treatment is 
the obtaining of union without crippling deformity, the chief deformities 
being coxa vara and external rotation of the distal fragment. How- 
ever, it is to be noted that from the standpoint of mortality the trochan- 
teric fractures are more serious than are the so-called intracapsular 
fractures of the hip; and in a recent sexues wdiich we have reported 
from the St. Louis City Hospital the mortality of the 214 trochanteric 
fractures was 38 per cent, while the mortality of 166 intracapsular 
fractures in the same hospital was 25.9 per cent. It is thus evident that 
not only are they more frequent, but the mortality of the trochanteric 
fractures is considerably greater than is that of the intracapsular frac- 
tures, even when they are treated by the same methods (Rowlette and 
co-workers^). 

Since the introduction of internal fixation of the intracapsular frac- 
tures of the hip by Smith-Petcrsen in 1930, the mortality of these frac- 
tures has been greatly reduced where iuternal fixation is used routinely. 
Wc were rather slow to use the Smith-Peterseu nail, because in the be- 
ginning we believed that the method of performing an open reduction 
and inserting the naiP through a large anterolateral incision was too 
formidalfic a procedure to be undertaken lightly in the type of patients 
w ])0 suffer fractures of the hip. Since learning a method by which we 
arc able to insert the nail satisfactorily with local anesthesia and prac- 
tically no surgical shock (Key-), we have been ontbusiastie in its use. 

The introduction of practical methods of internal fixation in intra- 
capsular fractures of tlie Ihp not only has resulted in the obtaining of 
.satisfactory union in a much liiglicr percentage of these eases tlian wc 
obtained by so-called conservative methods, ])ut it lias greatly reduced 
the mortality. And we bcHcvo that this is important, in spite of the 
fad that little has been said about the mortality in the literature on the 
so-called eouservalivc treatment of frnelurcs of the hip. Tlie chief eon- 
whetlier or not the patients obtained bony union, and to 

Received for pubttcMlon, Bcccmbor SO. 103 S. 
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judge from tlic literature it almost seems as thougli a fracture of the 
hip lias a distinct rejuvenating efteet on an aged individual. 

In observijig the postoj)eralive course of patients in whom a fracture 
through the neck of the femur has been satisfactorily nailed or fixed by 
pins or a lag screw, one is impressed by the facts that they are relatively 
free from pain, move about in bed with relative ease, can be gotten out 
of bed within a few days if necessaiy, spend a relatively short time in 
the hospital, are not troubled Avitli weakness of the legs and stiffness of 
the joints after their hip has united, and can resume their usual activi- 
ties several months sooner than can the smaller percentage of similar 
patients who have obtained union under the so-called conservative 
method. I reiterate the term ^‘so-called conservative treatment^’ because 
I believe that the truhv conservative method of treating a fracture 
through the neck of the femur is to operate upon it and fix the frag- 
ments firmly together by whatever method the surgeon prefers, always 
providing that a surgeon capable of performing the operation skiUfulfy 
and accurately is available, because the operation is not easy and re- 
quires special skill and training. 

In tiying to explain the Jiigh mortality of trochanteric fractures, 
we first have considered the fact that the trochanteric fractures occur 
in patients who are slightly older than are a. similar group of patients 
who suffer fractures through the neck of the femur. Tlie average age 
of the 214 patients in our series of trochanteric fractures was 66.6 years, 
while tlie average age of the 166 patients wlio suffered fractures througli 
the neck of the femur was 63.S years. That age is an important factor 
in the mortality of each group is indicated by the facts that the average 
age of the patients with trochanteric fractures who died was 73.8 years, 
while the average age of those who survived was 60 years; and the 
average age of the patients with fractures through the neck of the femur 
who died was 71.2 j^ears and the average age of those who lived was 
60.9 years. 

It is also to be noted that the patient with a trochanteric fracture has 
usuaUj’' suffered a more severe initial injiuy than has the patient with 
a fracture through the neck of the femui\ In a fracture through tlie 
neck of the femur the head is usually twisted off of the neck with rela- 
tivel}^ little violence and tlie fragments are not comminuted or markedly 
displaced and there is little hemorrhage or damage to the soft tissues. 
In a trochanteric fracture the bone is broken by force transmitted up 
the extreinitj’ or by direct violence, as in a fall on the trochanter, and 
the fra^^ments are usually comminuted witli considerable displacement 
and hemorrhage and damage to the soft tissues. 

In view of the above it is reasonable to believe that the patients with 
trochanteric fractures suffer more pain tlian do those witli fractures 
throu<-h the neck of the femur, and clinical observations lead mo to be- 
lieve that they do. I also believe that one of the principal debilitating 



KEY; FIXATION OF TROCHANTERIC FRACTURES OP FEMUR 


15 


factors and causes of death in these old people with fractures of the 
hip is pain. Another important factor in the mortality is immobilization 
of the patient, either by plaster-of -Paris easts or by traction. 

The Smith-Petersen nail and its substitutes have saved many lives 
liccause they have relieved the patients of pain and have freed them 
from casts and splints. Even if the results were no better than by 
other methods, nailing would still be the humane way of treating frac- 
tures of the hip. 

We have tried various methods of treating the trochanteric fractures, 
namely, walking plaster-of-Paris casts, the well-leg traction splints, ab- 
duction plasters, abduction plasters with traction, and the Hodgen’s 
splint. Of the various methods at our disposal it has seemed to us that 
the Hodgen's splint, when properly used, made the patients more com- 
fortable, permitted them more freedom in moving around in bed and 
in sitting up in bed, and obtained a better anatomic and functional 
result than any method which we have tried. However, the mortalitj^ 
has remained about the same. 

In an effort to reduce this mortalitj^ we have tried to develop a method 
by which these fractures could be operated upon and immobilized in a 
manner similar to that in which our intracapsular fractures are now 
either nailed or pinned. In the beginning we hoped for a method which 
would fix these trochanteric fractures to the same degree and afford 
the same freedom from casts and splints and permit the patient to be 
gotten out of bed soon after the operation, as is the case in the fractui'cs 
through the neck of the femur which have been nailed. However, it 
seems evident that this is not possilffe, because of the tendency to com- 
minution and of the rather wide variation in tlie tj’pe of fracture en- 
countered. 

It now appears that it is possible, however, to so fix most, if not all, 
of these trochanteric fractures that the patient will be made comfortable 
and that he may rest in bed or move around in bed without any external 
splintage, unless it he merely a small weight on the leg with Buck's 
extension and a small pillow under the knee. This can he done by 
open operation and in some fractures it can he done with the Smith- 
Pet erseu nail 01% if preferred, with the IMoore pins; wliilc in othens 
it can he done with wires, the ty])C of internal fixation depending largely 
upon (he shape of the bone fragments and the location of the fracture. 

The chief difficulty in this operation is that one is very apt to sjilinter 
the lateral cortex if one attempts to drive the nail through it without 
fij'st cutting a cljanncl for tjjc nail. In order to olwialc this we have 
first redu<‘od the fracture: then, with a 3/16.ineh drill. Ijnve iierforated 
the outer cortex in the direetion in which it is desired tliat tlie nail be 
tlriven and have then cut (bvoe channels for the flaiures of the f^mifh- 
Petei'scm nail, using a small tlnii osteotome. Tn this manner it is possible 
Ux drive the nail through the outer cortex and ttp into the head of the 
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femur. We Jiave experimented Avitli longer nails placed lower clown 
on the shaft of ilie femur, but do not believe tliat tliey are neccssaiy 
and find that they are a good deal more difficult to insert. 

Viewed from the standpoint of the operative procedure, trocliantcric 
fractures fall into three groups: (1) Fractures through tlie base of the 
neck or trocliantcric region witli little or no visible comminution or dis- 
placement. Tlicse require no manipulative reduction and can be nailed 
or pinned blindly or by ndiatever metliod the surgeon chooses and the 
operation can be done tlirough the straight lateral incision. These are 
treated as arc fractures through the neck of the femur, except that the 
novocain is placed around the fracture and not in the liip joint and a 
channel is cut through the lateral cortex for the nail and the fragments 
arc impacted very gently. Tlie final position of the nail is checked by 
anteroposterior and lateral x-rays taken before the Avound is closed 
and developed wliile tlie Avoiuid is being sutured (Key-), (Fig. 1.) 



Fig- 1. Trocliantcric fracture with very jsligrht displacement, before and after nail- 

ing. No reduction necessary. Nail should extend farther into the head, but in this 
instance there were no complications. 


2. The usual trochanteric fracture with considerable separation and 
comminution, but with tlie lateral cortex of the shaft of the femur in- 
tact up to or beyond a point about in line M’ith the superior surface of 
the neck of the femur. After manipulative reduction these are nailed 
throu'’-h a lateral incision or by direct exposure tlirough an oblique 
incision as is described helo'w. (Ifigs. 2 to (.) 

3 Fractures involving the lateral cortex of the femur below tlie level 
of the line through tlie superior surface of tlio neclc of the femur. Tliesc 
arc veallv subtrochanteric fractures and cannot be nailed, but can be 
fixed with wires or a Parham hand so that llie fragments arc fairly 

stable. (Pig. ''•) 
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OPERATIVE TECHNIQUE 

Unless the patient is in a condition of sliock, the operation is per- 
formed as soon after the patient is admitted to the hospital as possible. 
Befox’e the patient is removed from bed, 20 to 30 c.c, of 1 per cent 
solution of novocain is injected into the hematoma at the site of the 
fracture. This can be done hy directing the needle downward and in- 
ward on the anterolateral surface of the thigh at the level of the frac- 
ture and aiming at the line of the fracture as determined by the x-ray. 
When the needle is in the hematoma, blood can be drawn back into the 
syringe. Then the patient is placed on an ordinary operating table witli 
a tunnel under him to facilitate placing the carrier for the x-ray 
films under the hip. The entire limb is painted ivith tincture of mer- 
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tliiolate or iodine and the limb so drai)ed that it can be manipulated 
by the operating team. 

Tlie skin is infiltrated in tlic line of tlie ijicision witJi 1 per ceni novo- 
cain whieli contains three droi)s of adrenalin to the ounce. Then the 
deeper tissues are infiltrated with 0.5 j)cr cent novocain wiiicli also con- 
tains three drops of adrenalin to the ounce. After tlie skin and deeper 
tissues have been infiltrated with novocain, the extremity is rotated 
inward to about 30 degrees beyond tlie midposition. If tJie fz’agments 
are displaced, strong manual traction is made on tlie extremity and then 
it is rotated inward about 30 degrees and abducted about 30 degrees. 
The limb is maintained in this position by an assistant until tlie nail 
has been driven home into tlie head of the femur. When the lateral 
x-rays are being talcen, the internal rotation and abduction are main- 
tained while the hip is carefully flexed to about 90 degrees. 



Fig, 4. — Trochanteric fracture incompletely reduced, 'vvith grinding drill in position. 

J)rill is too liigh. 


The straight lateral incision begins on the lateral surface of the thigh 
opposite the tip of the trochanter and extends downward for 5 or 6 
inches. It is carried down througli the deep fascia to expose the lateral 
surface of the trochanter and the vastus lateralis muscle. This muscle 
is split in its upper 2 inches and its origin cut from the side of the 
trochanter to expose the lateral surface of the femur below tlie tro- 
chanter. 

The anterior surface of the trochanteric region and tlie base of the 
neck now can be palpated and it is possible to determine roughlj^ the 
accuracy of the reduction and the position of the neck and head of the 
femur. If the reduction is not satisfactory, the limb can be manipulated 
a^ain while the surgeon 's finger palpates tJie line of the fracture. It is 
to be noted that tlie smaller fragments and tlie lesser trochanter arc ig- 
nored and that one attempts only to restore tlie two major fragments to 
a satisfactory functional position. 
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At a point as low down on the lateral surface of the shaft as is con- 
sistent with passing the nail through the neck of the femur, a 3/16-inch 
drill is inserted for a distance of about 3 inches. This point is about 
1 inch below the base of the trochanter and the drill is directed upward 
and inward towards the center of the head, as determined by palpation 
and the preoperative x-rays. If reduction by traction has been neces- 
.sary, due allowance for this is made in directing the drill. The direc- 
tion of the drill in the anteroposterior plane is controlled by keeping 
the drill horizontal, since the long axis of the neck of the femur lies 
approximately in the horizontal plane when the foot is rotated inward 
about 30 degrees. (Fig. 4.) 



FipT. 5. — Same as Fi?. I, after nailing. The nail was shifted downward from the 
course of the drill, but did not extend far enough into the head and on the left the 
nail had slipped three weeks later. 


With the drill point in place and binding the two major fragments 
together, anteroposterior and lateral x-rays now are made. This latter 
can be done by carefully flexing the hip to 90 degrees while maintaining 
the internal rotation and moderate abduction. While these films are 
being developed, the drill is removed and the exact length of the drill 
point which lias entered the bone is noted, as this will aid in determining 
the length of nail to be used in this case. Now, with a small thin osteo- 
tome, three channels are cut for the flanges of the Smith-Petersen nail. 
This cutting of the channels must be done carefully and gently; other- 
wise, one may split the cortex. Wlien com])lcted they should permit 
driving the nail M*ilh relatively little resistance. After the channels 
have been (‘om])leted, the drill is reinserted and witli this size drill no 
diflioulty is encountered in imshing it back into the hole in the liead 
if the extremity 1ms not been moved wliilo it was out. 

If the x-rays show tlie drill to be pointing in the proper direction, it 
is withdrawn and a Sinith-lVtci^son nail of the pro])or length Is driven 




20 


SURGERY 


Jiome into llic Jicad of the femur, directing it as Jiearly as possible in 
the line taken by the drill. If the surgeon lias difficulty in keeping this 
line in mind ndiile the nail is being substituted for the drill, a small 
drill can be placed in tlie sliaft about ^2 incli from and parallel to tlic 
drill wJiich is directed towards tlie head of the femur, and this can 
then be used as a guide in directing the nail. The Icngtli of nail desired 
is determined by adding tlie distance of the tip of tlie drill from the 
articular surface of the liead, as seen in the x-rays, to the length of the 
drill whicli penetrated the bone. 

If the position of the drill is not satisfactory, then the nail is started 
in the drill hole with the iliree channels for the flanges of tlie nail cut 
around it and is not driven in the direction taken the drill, but is 
tilted lip or dowm or forward or backward as much as necessary to 
direct it towards the center of the head of tlie femur and is then driven 
home. The fragments are tlien impacted very gently and anteroposterior 
and lateral x-rays arc made. The wound is closed witliout drainage 
and if the position of the nail is found to be satisfactoiy the patient 
is placed in bed with a small pillow under the knee and with the leg 
in a position of slight abduction. 



If the final x-rays show that the nail is not fixed firml}" in the head 
of the femur, the wound is opened immediately and the nail is with- 
drawn and driven in again in tlie corrected direction. 

If the surgeon prefers, a cannulated nail driven over a Kirschner 
mre <"uide may be used, or he may use one of the several instruments 
now on the market which are supposed to aid in placing the nail 
properlv Likewise, he may expose the fracture through an oblique 
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incision and drive the nail under direct vision in a manner similar to 
that used by Cubbins, Callahan, and Scuderh^ ^Ve prefer this metnocl 
\vhen we" are using a general anesthetic, as the guiding drill and pre- 
liminary x-rays are not necessary and consequently the time consumed 
in the operation is shorter. 

In the subtrochanteric fractures it is not possible to use a nail, but in 
old, debilitated patients the fracture can be exposed and reduced under 
local anesthesia and the fragments so fixed with wires that good posi- 
tion can be maintained with a slight amount of traction or in a single 
low spica cast (Fig. 7). 

We have not used the ]\toore pins because we routinely nse the Smith- 
Petersen nail. However, I believe that the pins will work equally well, 
and they have the advantage that they can be drilled through the lateral 
cortex without danger of splitting it. In our series the cutting of the 
channels for the flanges of the nail has been a satisfactory solution and 
we have not split the lateral eortex. But we are careful not to try 
to sink the head of a nail with tapering flanges deeply into the cortex. 



Flp. 7.~Sublroclmntenc fracture before and after open reduction and fixation with 
wire. Nailing not possible in this type. 


POSTOPERATIVE CARE 

riic postoporalivc cave ot patients in wliom a trochanteric fracture 
lias been nailotl is usually move difficult Hum is that of an intracapsular 
frneluvo wliieh lias been subjected to the same pvoceduve. lu the tro- 
elianteyie Ivaeture the fvajrmenis are not so firmly bound tojietbcr and 
we maintain the extremity in abduction willi a ]>illow under the Jciico. 
The imtieut may sit up at will, but the leg must- be lifted and supported 
on pillows when the patii'ul is turned on the sound side. At llio end 
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of from Uvo to four weeks the patient may sit on tJie edge of the bed 
and dangle the feet or even be helped into a chair, but wciglit-bearing 
and even walking on crutclies without weight-bearing are discouraged 
until iinioji is quite firm. Very lieavy patients do better in a fracture 
bed, but the average patient prefers an ordinary hospital bed. 

AVlien properly inserted, the nail stabilizes the hip sufficiently to pre- 
vent outward rotation of the distal fragment and also siifficieiitly to 
prevent it fi’om beiiig displaced forward or backward or inward or out- 
ward. And usually it prevents the development of a coxa vara. How- 
ever, in comminuted trochanteric fractures x-rays should be taken about 
two weeks after nailing and if there is an^" tendency to a slipping up 
of the distal fragment (coxa vara), traction (10 to 15 pounds) should 
be applied to the extremity until the deformity is corrected and the 
fracture is fairly well healed. 

The period during which these patients nnist remain in bed will de- 
pend largely upon tlie type of fracture and upon tlie adequacy of the 
immobilization. If adequate immobilization can be secured, as was 
done in the case of the patient shown in Fig. 1, the patient may be 
permitted out of bed on crutches at tlie end of tAA^o weeks. On the 
other hand, in fi’actures such as that illustrated in Fig. 7, the period 
of rest in bed must be prolonged to from eight to twelve u^eks or wlien- 
ever union appears sufficiently solid. In this patient a plaster spica 
cast was applied to the hip two weeks after tlie operation and he was 
sent home to convalesce. 


DIFFICULTIES 

In nailing a series of fifteen trochanteric fractures we have had no 
operative infection and no immediate mortality, but tAvo of the patients 
died about six months after the injmy. Each of these patients was 
over SO years of age and apparently the fz’acture of the hip liad Jiealed 
and was not definitely related to the terminal illness. We believe that 
as the series is increased the mortality will be about 10 per cent. 

In internally fixing trochanteric fractures we have encountered certain 
difficulties wliicli we believe can be avoided by more care, experience, 
and skill on the part of the surgeon. In my hrst ease the nail was 
driven through the head of the femur and into tlie floor of the acetab- 
ulum. This can be avoided if it is remembered that in a comminuted 
trochanteric fracture the base of the neck may be telescoped into tlie 
trochanteric region and the distance from the lateral cortex to the licad 
of the femur may be % incli or more less than it is in the normal 
hip. In nailing a fracture of this type a relatively short nail should be 

used (Fig. 2). 

A more frequent mistake is not to reduce adequately the fracture 
before the nail is inserted or to fail to maintain reduction. After dis- 
placement has occurred, tliesc fractures cannot be reduced and loclccd by 
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internal rotation and abduction as can an intracapsnlar fracture. Con- 
sequently, unless care is taken to prevent it the fracture may be nailed 
with a varus deformity. (Figs. 4 and 5.) 

A third mistake which we have made is not driving the nail deeply 
enough into the firm cancellous bone of the head. In one instance a nail 
backed out during the fourth week after the operation. It was driven 
back in place with a pin inserted through a small incision under local 
anesthesia (Figs. 5 and 6). 

It is to be emphasized that the nailing of a trochanteric fracture in 
wliich the fragments have been displaced requires more care and sldll 
on the part of the sui’geon than does the reduction and nailing of an 
intracapsnlar fracture. However, it is possible to nail practically all 
of these fractures under local anesthesia and with practically no shock 
to the patient and we believe that if these fractures are nailed properly 
there will result a very definite decrease in the mortality which, as has 
been noted above, is higher than is the mortality of the intracapsular 
fractures. It is also to be emphasized that these fractures cannot be 
fixed as firmly as the intracapsular fractures and that postoperatively 
the patients must remain in bed longer and require more care than do 
patients in whom intracapsular fractures have been nailed suecessfull 3 \ 

CONCLUSIONS 

1. Trochanteric fractures occur more frequently than do intracap- 
sular fractures of the hip. 

2. The mortality is greater in trochanteric fractures than it is in 
intracapsular fractures of the hip. 

3. It is believed that internal fixation of trochanteric fractures will 
appreciably reduce the mortality and add much to the comfort of the 
patients. 

4. iMethods of internally fixing trochanteric fractures are described. 
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DISCOID CARTILAGE, TRIGGER KNEE 


Prank R. Ober, j\I.D., Boston, ]\Iass. 

(From the Departments of Pathology and Orthopedic Surgery of the Children’s 

Hospital) 

y\N ARTICLE by Middleton^ iu the October, 1936, issue of tlie Bniisk 
Journal of Surgery gives the bibliography and the historical events 
in cases of discoid cartilage from 1SS9 to the present time. Tiiere is a 
reference to the classical study of Jaroschy, of Prague, and the informa- 
tion is given that forty-nine cases of this condition have been reported 
to date. 

It has been v’ell recognized by several writers tliat discoid cartilage 
represents a persistence of the embryonic external semilunar cartilage. 
There is also a reference to Fisher's article, in which he considers the 
relation of trigger Imec to cystic degeneration of the external semi- 
lunar cartilage. 

• There have been three recognized cases in the past few years at the 
Boston Children's Hospital and one adult private case of mine. These 
cases are reported in detail : 


Case 1.— E. B. (A147,1G2), female, aged 4Vo years. Admitted, Oct, 23, 1933; 
discharged, Nov. 16, 1933. 

Historp , — Admitted for pain in the left knee of two months^ duration. GhihVs 
mother gave a history of snapping sensation in the knee when it was straightened 
out. No other complaints and no history of injury. 

Physical Pxnminaiio)K — General physical examination negative. Local examina- 
tion showed a clicking sound in the left knee which occurred during extension. 
Something could be felt to snap when the knee was in about 107® of extension. Tlie 
difficulty appeared to be in the region of the external lateral ligament in the joint 
line. Laboratory reports were all negative. 

— Oct. 25, 1933, under general anesthesia, tourniquet was applied and 
the knee was exposed through a Kocher incision. The incision was carried down 
to the capsule. AVhen the knee was extended from the flexed position, a large mass 
could be seen coming into prominence during extension and a snap could be heard. 
Opening the joint, the large mass was found to be a discoid meniscus about three 
times as thick and wide as normal. The cartilage disk was completely excised. 
AVound closed with silk. Physiotlierapy was given to develop the quadriceps. On 
Sept. 19, 1935, the luice was well. 


Case 2. — AL T. (A17S,32S), female, aged G years, 7 months. Admitted, Jan. 
29, 1934; discharged, jMarch S, 1934. 

History . — There was a history of frequent attacks of pain in tlie loft knee with 
swelling and tenderness on the lateral aspect of three months ’ duration. There was 
increased pain on motion and inability to extend the knee beyond 135®. There 
was no clicking and no history of trauma. Tlie attacks occurred once to three 
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times weekly and were of two or three days’ duration. The attacks were sudden 
in onset and occurred while sitting and during active play. 

Physical Examination . — Positive findings, confined to the left knee, showed % ■ 
inch atrophy of the thigh and % inch atrophy of the calf. There was a definite 
mass over the head of the lateral condyle of the tibia. This mass could be pushed 
back into the joint on complete extension of the knee. Laboratory findings were 
negative. 

— Under general anesthesia a tourniquet was applied and a Kocher 
incision made on the lateral aspect and carried down to the capsule. A definite 
mass could be felt on examination and this seemed to project over the joint The 
joint was entered and the external meniscus was found to be thickened over its 
posterolateral border and in front of the external lateral ligament. It covered prac- 
tically the whole articular surface of the outer tuberosity of the tibia, "'^heu this 
was dissected free, the knee could be completely extended without difficulty. 

Postoperative Xote . — There was mild effusion of the joint. Active motion w’as 
started on the fifth day. Wound liealed by primary intention. Six months later 
tlicrc was normal motion in the knee without pain or recurrence of the previous 
symptoms. 

Case 3.— B. G. (A181,732), female, aged 2 years, 8 months. Admitted, March 
22, 1937 ; discharged, April 13, 1937, 

nistory . — ^Mother stated the child had aUvays walked rather peculiarly, throwing 
one knee in and walking with fiat feet. The summer before, she was struck on 
left knee by lier uncle while playing. The pain occurred only at that time, but the 
next day the knee was slightly swollen. She was taken to local doctor who found 
nothing unusual. X-rays were taken a ^Yeek later but revealed no bon^^ deformity. 
After a period of five weeks, during w’hich time no improvement was noted, pa- 
tient was referred to the outpatient department. When first seen there, the only 
clinical findings were those of slight limitation in extension and slight fullness on 
the lateral aspect of the left knee. X-rays then revealed no bony anomaly. The 
patient complained of pain ^Yhen the knee was extended past the point of limita- 
tion. Child had continued to be active in all exercises. Child stated that one morn- 
ing left knee snapped and after tliis she was able to extend the knee more than before 
and there was less swelling. 

Physical Examination . — When the patient stood, there was definite genu valgum 
witli both feet pronated, the left more than the right. Stood with left knee flexed 
and right knee in hyperoxtonsion. Very slight evidence of limp on walking. Ex- 
amination of left knee showed no increased fluid. Palpable and observable fullness 
over femoral tibial fossa on the lateral aspect. The capsule in this area was slightly 
lliickcncd. Xo movable or definite palpable mass was found, although joint line 
was not easily discernible. Tenderness over the tibial condyle laterally, just below 
the articular margin about 2 inches posterior to the lateral border of the patella 
and located about midway along the area of increased fullne.ss. Xo evidence of 
any loose bodies. Xo locking. Lateral mobility slightly less than on the right, 
flotation mobility about the sumo. Anterior and posterior mobility slightly decreased. 

Oprralion.-— Bnder general anesthesia, enrved lateral incision was made. Knee 
joint opened and no increased fluid fonnil. Lateral cartilage markedly enlarged 
and thickened and run medially across the external tuberosity of tlio tibia, nearly 
covering the urliculur surface, and was attached at the medial asi>cet to the origfn 
of the posterior limb of the cartilage. Xarrow isthmus of synovial membrane con- 
necting Itu' anlorior and posterior portions of the cartilage.* Whole external semi- 
lunar cartilage retnoved. Wound closed. 
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Postopcroiivc Koic . — Good postoperative recovery. Stitches removed on the 
tenth day. Physiotherapy started on the tliirteenth day. 

Pathological Examination . — Examination of specimen removed at operation 
showed it to consist of fibrocartilage^ higlily collagenous tissue of the tendinous 
type and a moderate amount of fat. There was one large cystic area measuring 
2 by 3 mm. in diameter in the junction between the fibrocartilage and tendon which 
was filled with pale blue-staining amorphous, mucoid-like material. The margins 
of the cyst were composed of flattened connective tissue cells and occasional foci of 
acute edema and degeneration of connective tissue. There were several small areas 
of similar cystic degeneration in the surrounding connective tissue and fibrocartilage. 
One of these was of special interest in that it apparently represented a very early 
lesion. This represented a small central cystic space containing a few macrophage- 
like cells surrounded by a fibrillar degenerating connective tissue in which there 
were a few young fibroblasts. Diagnosis : Cyst of the external semilunar cartilage 
with degeneration. 

Ten months later, left knee showed complete extension and complete flexion. No 
fluid present. No instability. Quadriceps showed excellent tone and patient had a 
normal walking and running gait. 



Fig'. 1. — Joint opened, exposing cartilage. 


Case 4.— E. R., female, aged 31 years. 

Distory. At age of 4 or 5 years, she limped and was treated then with baking 

and inassatre. Had no particular discomfort at that time and noticed no pain about 
hips but became tired after walking any distance. Was unable to cross knees or 
cret down from a high step without jumping. In 1934, three years previously, she 
was trying to put on overshoes and felt something give away on the inner aspect 
f the left knee. She was unable to straighten knee for several hours. Knee was 
Lnted with adhesive strapping. Had no trouble until .Tanuarv, 1W7, when she 
had recurrence and knee became swollen. Treated with bandage but had another 
Tnee of original trouble three days later. This time it was on the outer side 
recurrence o ^ similar attacks. She was first seen by me in Febru- 

of ,i,e had been unable to get her knee perfectly straight. 
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Physical Examuialtoi.— The left knee lacked about 5® of complete extension. 
There Avas full range of motion in flexion. Slight excess of fluid in the joint. 
Definite marked local tenderness over the external semilunar cartilage. No tender- 
ness elsewhere over knee. Forced internal rotation of the foot produced discomfort 



Pig. 2.- — Cartilage being dissected from the joint. 



Pip. S.— Carllinpc praclicaUy cleared from Uio joint. 
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ill the region of the external semilunar cartilage. AValked with a mild limp favoring 
the left knee. ’Walked with slight positive Trendelenburg. Tlie hips were exam- 
ined and showed some limitation of motion. The x-rays showed marked deformity 
of the heads of botli femora suggestive of an old bilateral coxa plana. The x-rays 
of the knees were essentially negative, except for lipping as a result of hyper- 
trophic arthritis. 

Operation , — Under general anesthesia, curved Kocher incision was made , over 
the lateral aspect. Capsule opened. Cystic mass was opened into superficially to 
the cartilage and the inner surface was finely granular. Synovial membrane was 
dissected free from the femur and tibia. Spur formation was plentiful and the 
reaction about the synovial membrane was consistent with hypertrophic arthritis 
and synovitis. The cartilage seemed larger than normal. The external lateral' liga- 
ment was cut in order to expose tlie cartilage externally. The cartilage, which was 
a discoid affair, was removed. The articular cartilage over the lateral condyle ^Yas 
eroded over an area of about 3 cm. in diameter, exposing bare bone. The capsule 
was brought together and closed with fine silk; the iliotibial band was reunited and 
the subcutaneous fat and skin closed with interrupted sutures. Compression bandage 
and plaster splint applied. 



Fi£r 4. — Discoid cartilagre. Irregularly shaped cartilage removed in Case 3. 
Disk not completed by cartilaginous tissue but by membranous tissue whicli does not 
show in specimen. 


Vosioperaiive Wofe.— Half of the sutures removed on eighth postoperative day 
and the rest on tire tenth. Quadriceps settings started. 

Taihologic Examination, — Cystic degeneration of the cartilage and discoid 

Thp^natient was last seen in May, 10.17, about three months after operation, and 
at that time had no fluid in knee. Could flex it to at least 10» or 15' beyond a 
right angle. Extension normal. Good gait. 
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Internal derangement of the knee in children, due to injuries of the 
semilunar cartilage, is extremely rare. Lesions of the external semi- 
lunar cartilage in adults are relatively rare. Lesions of the external 
semilunar cartilage in children are much more common than those of 
the internal semilunar cai*tilage. These lesions in children cannot he 
explained on a hypothesis of trauma. They can he explained, hovrevei, 
on an embryologic basis. The discoid cartilage lesion is due to a per- 
sistence of the embryonic form of the cartilage which is disk shaped 
and in most instances persists as a disk after birth. In some cases the 
cartilage is not in the form of a disk but is more oi* less shaped as 
shown in Fig, 4, with a membranous connection filling in the defect so 
that it resembles an incomplete disk. As growth goes on, these carti- 
lages are prone to become thickened in their anterior, lateral, or poste- 
rior parts so that there is not enough room for them in the knee joint. 
As a result of this thickening, they are gradually pushed out of the 
joint in different positions of the knee if the thickened portion of the 
cartilage gets caught between the articular surfaces. 



5. Shows libifil surface arul cystic degeneration of specimen shown in Fig’, 4. 

In the adult and child cystic dcsenovation may take place in a por- 
tion of tl>c cnrlila^te. 

Sijmpiomx.—ln some instances symptoms of trisgev knee may be 
noticed hy the jjarents. Init the symptoms and si<:ns arc more apparent 
after weight -henrinsr iias he^nn and the muscles and ligaments have 
t ightciicd ]>hysiologically. 
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TJiese cliildren complain of attacks of sudden pain in the knee which 
may appear at any time when the cartilage catches on bending or ex- 
tending the knee. There is usually a limp present, and there may be 
swelling of the knee. 

Examination , — Examination shows atrophy of the calf and thigh 
muscles, and fluid may be present in the joint. The joint may be locked 
in flexion or rarely in extension. On palpating the extended Imee, a 
small tumor-like mass is felt over the lateral aspect of tlie joint in the 
region of the lateral ligament. This mass usually disappears on flexion 
and reappears on extension with a definite snap and a jerking sensation. 
If it is large, the snap may occur both on flexion and extension. 

Discoid Cartilage , — Discoid cartilage is a persistent embryonic carti- 
lage which varies in shape and thickness. It may completely cover the 
external articular surface of the head of the tibia or it may cover only a 
part of the surface. In one case there was a thin membrane covering 
that portion of the articular surfaces not covered by the discoid carti- 
lage. If the cartilage is tliicker than the normal external semilunar, 
there will be symptoms of an internal derangement of the loiee. It is 
possible that a discoid cartilage may be present without sjmiptoms. 

Treatment , — The treatment for discoid cartilage giving rise to symp- 
toms is complete extirpation of the cartilage as soon as the diagnosis is 
made. In cases complicated by cysts of the cartilage, tlie cartilage must 
be removed. If this is not done, the mechanical irritation of a carti- 
lage, which is becoming enlarged from the cyst formation, is likely to 
injure the articular surfaces and produce arthritic changes. 
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PANTALAR ARTHEODBSIS IN POLIOMYELITIS^' 
Frederick Lee Liebolt, M.D., Sc.D. (Med.)) New Pork, N. P. 


B y the TEKIil pantalar arthrodesis is meant the surgical fusion of 
the tibiotalar, talonavicular, talocalcaneal, and calcaneocuboid artic- 
ulations; in other words, the surgical arthrodesis of the ankle and sub- 
talar pints. 

The purpose of this paper is to give briefly" the indications, the tech- 
nique, and the results of the operation as performed for anterior 
poliomyelitis. 

The procedure Avas originally carried out only in cases of tuberculosis 
and the first pantalar arthrodesis performed at the New York Ortho- 
paedic Dispensary and Hospital was in 1920, for tuberculosis involving 
the ankle and subtalar Joints. Additional cases Avere operated upon in 
the succeeding years and, after the obseiwation that such an extenshm 
arthrodesis did not materially impair the patient’s gait, the procedure 
was deemed applicable to other conditions. 

In 1931 the operation Avas performed for deformity and instability 
of tJic foot due to poliomyelitis, and by Jan. 1, 1937, eighty-tAvo such 
patients had been operated upon. 

The reason for doing pantalar arthi'odeses in poliomyelitis is to stabi- 
lize the foot in good lateral position and to improve an aAA^lavard gait 
in patients who have the deformities of calcaneus or equinus, combined 
with lateral instability of the foot. An additional reason, in eases AA'ith 
similar deformities, is the stabilization of the knee Avhen that Joint has 
been made unstable bj" paralysis of the quadriceps muscles. Braces 
which haA’C been worn for instability often may he discarded folloAAing 
operation, and walking becomes easier, smoother, and less fatiguing. 

It is felt that the operation sliould be done in two stages. Five pa- 
tients did liave the combined operation performed in one stage, but this 
is not recommended, ])ecausc of the length of operating time and tlie 
diffieully in obtaining correction of all deformities simultaneously. 

It is considered host to do Ihe sn])talar artln*odosis before t)ie ankle 
fusion. If the ankle is fused first, it is very difficult to maintain the 
right degree of cepunus and correct the other deformities. On tlie otlier 
iiand, if the sulfialar arthrodesis is done first, then all attention can )>e 
eoneeutrate<l upon putting the foot at the desired degree of equinns, the 
importance of which will i)e hronght out later. 

The surgical teehnitpie recommended for the subtalar arthrode.sis is 
that deseriluHl by Hoke, whieli is well known without further dcserip- 
tion. k or i\ising the ankle, tlio multi|)le eliip method is recommended. 


Ui'ci'IvoO for jna)Uc:\tion, Jniujary CO, Ipn?. 

:n 
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These children complain of attacks of sudden pain in the knee which 
may appear at any time when the cartilage catches on bending or ex- 
tending the knee. There is \isually a limp present, and there may be 
swelling of the knee. 

Examination . — Examination shows atrophy of tlie calf and thigh 
muscles, and fluid may be present in the joint. The joint may be locked 
in flexion or rarely in extension. On palpating the extended Imee, a 
small tumor-like mass is felt over the lateral aspect of the joint in the 
region of the lateral ligament. This mass usually disappears on flexion 
and reappears on extension with a definite snap and a jerking sensation. 
If it is large, the snap may occur both on flexion and extension. 

Discoid Cartilage .^ — Discoid cartilage is a persistent embryonic carti- 
lage which varies in shape and thickness. It may completely cover the 
external articular surface of the head of the tibia or it may cover only a 
part of the surface. In one ease there was a thin membrane covering 
that portion of the articular surfaces not covered by the discoid carti- 
lage. If the cartilage is thicker than the normal external semilunar, 
there will be symptoms of an internal derangement of the loiee. It is 
possible that a discoid cartilage may be present without symptoms. 

Treatment . — The treatment for discoid cartilage giving rise to symp- 
toms is complete extirpation of the cartilage as soon as the diagnosis is 
made. In cases complicated by cysts of the cartilage, the cartilage must 
be removed. If this is not done, the mechanical irritation of a carti- 
lage, which is becoming enlarged from the cyst formation, is likely to 
injure the articular surfaces and produce arthritic changes. 
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a bout % incli in height ^a nd produces an equiniis of ab out 5^. ordi- 
nary heel^f^aj\mnianis_shog _is about 2 ^ inchesjjiJigjgM~aU-d.^roduces 
an eq uinus of the foot of about 15^ « Therefore, one can estimate the 
degree of equinus in which a foot should be placed by determining the 
height of the heel the patient ordinarily wears, allowing 5^ of equinus 
for each % inch of heel height. 

For these reasons, it is obvious that one must determine before opera- 
tion the type of heel the patient most commonly will wear. It is diffi- 
cult to state the exact degree of equinus which will be applicable to all 
patients. However, from experience, approximately 10° of equinus has 
been found to be most satisfactory, liecause the patients who obtained an 
excellent result were those with a permanent equinus ranging from 99 
to 103°. Other patients with a little less or a little more equinus than 
this obtained good results by the simple expedient of small adjustments 
in the height of the heel. 

It is very difficult to obtain the proper degree of equinus at the time 
of operation, because during application of the east following operation 
estimation of equinus has to he made by the surgeon judgment. This 
is extremely variable, even with the same surgeon. It is absolutely neces- 
saiy, therefore, to cheek the position of the foot within a fcAV days after 
operation with lateral roentgenograms, and whenever the equinus is too 
great or too little the plaster must he wedged. In this series, wedging 
was necessary in 21 per cent of the cases. 

Estimation of equinus by roentgenograms is made by two lines, one 
drawn doum the midshaft of the tibia and the other draum from the base 
of the head of the first metatarsal bone to the base of the caleaneum. The 
angle at the point subtended by these two lines is the degree of equinus. 
Errors in determining the actual equinus of the foot vrill he made if the 
amount of anteroposterior motion at the anteilor tarsal joints is not 
taken into account. For example, let us assume that there are 10° of 
anteroposterior forefoot motion extending from 100° dorsiflexion to 90° 
clorsiflexion. Should the forefoot be draMm doum, when the cast is ap- 
plied after operation, the x-ray measurement would reveal the foot to be 
at 100°. But when the patient stands on the foot without plaster, the 
iorefoot will move upward 10°, placing the foot in an actual position of 
only 90° dorsiflexion, which is insufficient for a good gait. This very 
thing occurred in 6 per cent of the patients in tliis series. 

Thereiorc, in order to obtain an accurate roentgenographic reading of 
etpiinus, the entire fool first must be placed in marked equinus and then 
the forefoot must be brouglil up until the desired degree of equinus is 
obtained. 

About 35 p(?r cent of the patients required some .sort of heel or sole 
lifts. These varied between raising the heel i/i inch in height to promote 
a siiioother gait and raising the heel 3 inches and the sole 2 inche.s to 
compensate for 3 inches shortening of tlie le^^ 
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The joint is approached by a five-inch anterior incision in the sagittal 
plane, dividing tlie skin and subcutaneous tissues and, more deeplj-, the 
transverse crural and cruciate ligaments. The extensor hallucis longiis 
and anterior tibial tendons, together witli the dorsalis pedis artery, vein, 
and deep peroneal nerve, are retracted medially, and tlie extensor digi- 
toruiu longus tendons laterally. Tlie anterior lateral malleolar artery 
and vein are dmded and ligated. The periosteum over the tibial 
diaphysis is incised, but one should avoid stripping the periosteum over 
the epiphyseal cartilage. 

The articular cartilage is then entirely removed together with bone 
sufficient to correct the deformity or to put the foot in the desired posi- 
tion. With a curved osteotome, opposing surfaces are roughened so as 
to make a soft bed of cancellous bone. Using the same incision, bone 
is gouged from the lower tibial diapliysis well above the epiph^'seal car- 
tilage and small chips are wedged into the joint, particularly between 
the talus and malleoli. This is important because it eliminates the space 
created by removing the cartilage and insures firm contact of bone sur- 
faces. A few bone chips are placed over the anterior aspect of the joint. 

The capsule, periosteum, and otlier deep tissues are reunited witli 
interrupted catgut sutures and the skin with silk sutures. 

These operations, of course, cannot be performed luitil the bones of 
the foot are sufficients^ developed. Such development varies and must 
be jiidged by roentgenograms. Usually tlie patient has to be at least 
8 years old before the subtalar arthrodesis can be performed. The ankle 
fusion can be done any time after six weeks from the date of the sub- 
talar arthrodesis. When the distal epiphyseal cartilage of the tibia is 
still present, care must be taken not to injure it. 

The most important single factor in pantalar arthrodesis is the posi- 
tion of the foot following operation. It is assumed without discussion 
that following a subtalar arthrodesis, the foot should not be immobi- 
lized in varus or in too much valgus. 

The entire success of the subsequent ankle fusion depends upon im- 
mobilizing the foot in tlie proper degree of equinus. Too little equinus 
results in a stiff, peg-leg gait. Tlie other extreme of too much equinus 
produces a halting gait, in which the foot is kept in front of tlie body 
and walking is accomplished b^^ taking short steps, pushing the arlliro- 
desed foot ahead, and bringing the opposite foot up from the rear. How- 
ever when the proper degree of equinus is present, the patient walks 
with no perceptible limp, providing there is no extraneous defoi-rnily to 


affect the gait. , . ^ . 

Normal individuals were studied to note the relationship between tlie 
height of the heel of the slice and the degree of equinus of tlie foot. Thi.s 
was done by taking lateral roentgenograms of the foot wliilc tlie indi- 
was wearing a shoe and measuring the degree of equinus of tlie 
foot and the height of the heel. The ordinary 1^ o^ji man's shoe is 



PATHOLOGY AND OPERATIVE CORRECTION OF FINGER 
DEFORMITIES DUE TO INJURIES AND CONTRACTURES OF 
THE EXTENSOR DIGITORUM TENDON 

Emakuel B. KaplaN; M.D., New Y"ork, N. Y. 

T he operative correction of certain soft tissue deformities of the 
fingers presents difficulties and produces unsatisfactory results even 
when the most skilful technique is applied. This is true not only of 
cases in wliich the flexor surface structures are involved, but also, and 
perhaps, more frequently, when the injury is found on the extensor 
aspect of the digit. 

The extensor digitorum communis tendon, as found over the dorsum 
of the fingers, was dissected by many anatomists. There was a con- 
troversy wliich lasted for many years about the minute structure and 
tlie function of the tendon. The gradual accumulation of knowledge 
on the physiology and anatomy of the hand is a very interesting sub- 
ject but will not be dealt with in the xDresent study. 

It is my intention to present the anatomy of the extensor tendon 
in some detail, as this will permit better understanding of the four 
deformities which will be analyzed in this work; it will also lielp to 
grasp the principles of treatment for the correction of these deformities. 

Tlie deserixition of the extensor tendon and its dependencies over the 
dorsum of the fingers is based on a personal investigation and, espe- 
cially, on a recent study of these structures by R- Montant and A. 
Baumann of the University of Geneva, Switzerland. The two authors 
made serial cuts of fetal and adult fingers which were examined micro- 
scopically and then reconstructed on a larger scale. They also made 
clinical observations and dissections. This permitted the authors to 
establish more accurately the relationship between the extensor tendon, 
the intcrossei. and the lumbricals. 

An anatomic investigation concerning muscle action can never be com- 
pleted sinless various methods of apxn'oach are used, such as electrical 
.stimulation, clinical investigation on normal and abnormal mnse]e.s, and 
experiments on eadavera. The description of the physiology and anat- 
omy of the extensor as given liere is a result of such a study made by 
me and also based on combined efforts of numerous investigators wlio, 
beginning with Duebenne of Boulogne, laid the foundation of the exact 
physiology of the innseles of tlie liody, 

AXATOMY or THE EXTENSOR .vrPARATi:.S OK THE FlNGEKvS 

Tlio following is a descrii>tion of tlie extensor tendon as given by 
1* I ciioli anatoiiiisis. The tendon ot the o.xtensor digitorum (*oinniunis. 


l{«*crlv'<s! fc>r piibl 23, 1D3S. 
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Obviously, increasing tlic thickness of the sole or lieel niatei’ially aids 
a limp that is due to a short extremity, but it has no effect on a limp or 
lurch due to poor or absent abductor muscles. 

Heel lifts also are employed to give longer strides, to allow the heel to 
touch the floor, and to improve the gait. Tliis does not hold, however, in 
cases of ankle fusion to stabilize the knee, because iiere too higli a heel 
ma}' cause the knee to give way. Wlienever sufficient equinus has not 
been obtained to stabilize the knee, it is best to employ an anterior heel; 
that is, a thick metatarsal bar across the sole of the shoe. Thus, when the 
foot is bearing weight, the tibia is held posteriorly, forcing the Imee into 
extension. 

When stability of the knee is not a problem and one has obtained too 
much equinus, the heel may be raised accordingly. Such building-up of 
the heel Avill work very well for as much as 20° equinus, provided good 
forefoot motion is present. 

Eevision of either the ankle fusion or the subtalar arthrodesis may be 
necessaiy for pseudarthrosis, varus, valgus, and improper equinus. 
Eleven of the eighty-two patients (13 per cent) required secondary 
operations. Five revisions were necessary for pseiidarthrosis, three of 
which occurred at tlie ankle joint and two of which occurred at one or 
more of the subtalar joints. Two subtalar arthrodeses were revised be- 
cause of varus. In one instance it was necessary to revise a subtalar 
arthrodesis for excessive valgus. Three revisions were done, tAVO at the 
ankle and one at the subtalar joints, for improi:)er equinus. 

The results of pantalar arthrodesis in the eighty-tAvo patients in this 
study Avere based upon an average folloAA"-up period of three A^ears. 
Failures occurred in 3 per cent. In each case the knee Avas not sta- 
bilized. Pair results occurred in 17 per cent. One of these patients 
suffei'ed mild pain; another had edema of the leg; and the remainder 
AA^ere improved, but they did not have as good a gait as they might 
haA^e had because of improper equinus. Good results occurred in 80 
per cent. These patients had a good gait, suffered no pain, and AA^ere 
pleased AAuth the operative procedure. 

In conclusion, it can be said that j^antalar arthrodesis is a AA^ortli-Avhile 
procedure, and, aa’Iicu carefully performed in properl}’ selected patients, 
can be relied upon to give a uniformly satisfactory result. 
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tendon continues its course further, running parallel to the lateral 
hand and finally inserts itself, together with the lateral hand, into the 
base of the distal phalanx as described above. The tendon of the lum- 
brical joins the interosseus and runs parallel to the interosseus and 
outside of it and the lateral band of the extensor tendon. The lumbricals 
are situated on the radial side of the tendons of the interossei. 

Thus, the lateral bands which are observed on gross anatomical exami- 
nation really consist of three distinct structures on the radial side of the 
fingers (the lateral bands of the extensor tendon, the interosseus and the 
lumbricals) and two on the ulnar side; namely, the lateral band of the 
extensor tendon and the interosseus (Fig. 1). It was found that the 
lumbiical unites with the interosseus distally to the interosseus ex- 
pansion. 




Pli:. 1.— Schematic rcprci^enlation of tlic Oorsal aspect of the extensor tendon 'adUi 
the tendons of the interosseus and lumbricul urtinciallv separated. At tiio base of 
the first phalanx the Insertion of the median band of the extensor tendon Is shown 
in II broken lino. In hypcrcxtcnslon of proximal phalanx the entire traction force of 
the extensor tendon is spent at this insertion. 


— A send schematic 
of the middle phalanx. 


lUiTstmUon of the trianjruUir membrane on the dorsum 


^loutant and Baumaim called special attention to a structure which 
apparently is very important. They do.seribe a very resistant, although 
very thin, membrane which they call tlie triangular membrane. Tliis 
membrane is located at the domun of the middle i)halnnx between the 
lateral hands of the extensor (Figs. 1 and 21. This membrane prevents 
tile lateral haiul from sliding toward the lateral sides of the finger wlien 
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arriving at the head of the corresponding metacarpal, maintains its 
course toward the base of the first phalanx; it bi’idges the metacarpo- 
phalangeal joint, forming the posterior capsule, and sends a strong 
insertion to the base of the first jDhalanx. The course of the tendon is 
continued over the insertion distally until it arrives at a point above 
the middle of the first phalanx where it divides into three distinct 
bands, one middle and two laterals (in relation to the axis of the finger). 
The middle band continues the course of the extensor tendon, bridges 
over the proximal interphalangeal joint, forming the posterior capsule 
for this joint, and inserts itself into the base of the middle phalanx. 
At this point the middle band terminates. The lateral bands run over 
the dorsolateral sides of the distal part of the first phalanx, then over 
the proximal part of the middle phalanx, and then gradually become 
more dorsal; the two bands unite at about the distal tiiird of the middle 
phalanx. From here on this united band bridges the distal inter- 
phalangeal joint, forming again the posterior capsule, and finally inserts 
into the base of the distal phalanx. This terminal insertion sends up 
strands of fibers into the periosteum of the rest of the distal phalanx 
toAvard the matrix of the nail and to the skin. The extensor tendon, as 
mentioned above, forms the posterior capsule of the metacarpophalangeal, 
the proximal interphalangeal, and the distal interphalangeal joints. The 
terminal insertion of the extensor tendon enters into a complicated rela- 
tion with the interossei and the lumbricals. This relation is A^ery im- 
portant, as only the combined action of all these muscles, as it is AA^ell 
knoAvn, contributes to a normal function of the fingers. 

The interossei, arriving at the space betAveen the metacarpal heads, 
form a flat tendon directed anteroposteriorly, AAhich continues its course 
OA’^er the dorsolateral aspect of the capsule of the metacarpophalangeal 
joint; at the base of the proximal phalanx it divides into tAvo parts: an 
anterior and posterior. The anterior forms a strong insertion to the 
lateral tubercule of the base of the proximal phalanx. The posterior 
continues distally, parallel to the lateral band of the extensor tendon 
and outside of it in relation to the long axis of the finger. Just above 
the metacarpophalangeal joint the interosseus tendon sends a flat mem- 
branous structure toAvard and over the middle band of the extensor 
tendon on the dorsum of the proximal phalanx. This membranous 
structure meets a similar structure formed by the interosseus on the 
other side of the finger and AAhich coA^ers the extensor tendon. It is 
called the expansion of the interossei and plays an impoitont role in 
flexion of the proximal phalanx. The rest of the interosseus tendon 
continues its course parallel to the lateral band of tlie extensor to tJie 
nroximal interphalangeal joint; at this point it sends a few spiral fibers 
dorsal to the lateral band of the extensor tendon. The .spiral bands 
..rnss ohlionely the lateral hands of the extensor and heeome inserfed 
to the median hand at the base of the proximal phalanx. The intero.s.sens 
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for the inner lumbricals. It should be mentioned, however, that the 
interossei may also be supplied by branches of the radial as described 
by Eauber. 

PHYSIOLOGY OF EXTENSOR APPARATUS 

Tlic present conception of the action of tlie extensor and the combined 
action of the interossei and lumbricals differs from the original descrip- 
tion as given by Duchenne. Montant and Baumann summarize it in the 
following manner. When the finger is in full flexion, the extension of 



the finger beginning in Die dislal iilinlanx is due to a simultaneous trac- 
tion of the extensor and tlie interossei-lumbrieal with a preponderance 
of the extensor tendon action. This preponderance continues nji to the 
moment when the finger reaches the horizontal iilane. when the action of 
the extensor is (‘.pial to the action of the interossei-lninbrical. When 
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flexion is produced at the proximal interplialangeal joint. The lateral 
bands are connected by fibers, per])endicular to the long axis of the 
finger, to the osteoperiosteal tunnel of the llexor tendons of the finger. 
These pei^pendicular fibers pull the lateral bands toward the volar sur- 
face. The balance between the intact triangular membrane and the per- 
pendicular fibers maintains the normal position of the lateral bands 
over the dorsum of the middle phalanx. The description of the extensor 



■pip. 3 Palmar fascia after removal of skin. Experimental traction on the longi- 

tudinal pretendinous band of the index shows flexion of the proximal and middle 
phalanges. 


apparatus inchiding the intcrossei and himbrieals, as given above, is con- 
sidered to be the more generally encountered. It should be empliasized, 
however that numerous variations affecting the volume of the interos.sci 
and lum'bricals as well as the shape, insertion and nei'vc supply may be 
It is well established that the extensor digitorum is supplied by 
the radial nerve, the intcrossei by the deep branch of the ulnar, and the 
lumbricals by the median for the two outer lumbricals and by the ulnar 
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tendinous band Avlien the palmar aponeurosis is left intact (Fig. 3) and 
when the palmar aponeurosis is sejiarated from the underlying tissues 
(Fig. 4) as reported in a previous communication. In Dupuj^tren’s 
contracture the flexion contracture is usually pronounced at the proximal 
interphalangeal joint (Pig. 5). This marked flexion is apparently due 
to a contracture of the digital expansions of the palmar aponeurosis 
which is attached to the lateral bands of the extensor tendon. In con- 
sidering tlie operative correction of Dupuytren’s contracture, it is im- 
portant, therefore, to remove the longitudinal pretendinous bands of the 
palmar aponeurosis from the palm of the hand and from the fingers and, 
especially, to separate these aponeurotic expansions from the lateral 
bands of the extensor tendon. 




PRtTENDlM band of 
PA tMAR. APOHEUROS»S 


IMTEROSiCUS 


FLtXOR PPOr. 
Flexor subl. 


<?xp:»nsk>ns of the lont:ItiuUnul pretcndinoiu; band of palmar 
t *'Xt.*n.sor dljritonmi tendon, as 

1 ^Johornatlcally ix?presonled. (Illustration partly 
r»ai.n\n from TobU s of A'lUttomjf, Horlln, Vraeh rublishlnf? Co.) 


Maljft Inujcr or IluschaU Fiin/cr, — A study of tlic so-called baseball 
finger eonvineed me that in the majority of (*asi\s the dcformily is not 
due to an avulsion of tlie insertion of the extensor tendon from llie base 
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the proximal plialanx liyperextends, tlie action of the extensor on the 
two distal phalanges is not exerted any more, as it is completely spent 
at the insertion of the extensor tendon to the base of the proximal 
phalanx. The extension of the two distal j^halanges then is due entirely 
to the interossei-lumbrieal combination. 

WJien an analysis is made of injuries to the extensor and interossei, 
the variations in nerve sui^pty must be kept in mind and also the newest 
conceptions of muscle action. It should not be forgotten that the ex- 
tensor communis has also an abductor-adductor action on the fingei’S. 
Most of all, it must be remembered that on a cadaver, as well as on 
surgical exposure of the extensor communis tendon, ti'action of tlie 
tendon, when the finger is completely- flexed, will produce a. gradual 
extension, beginning with the distal iiiterphalangeal joint, then the 
proximal iiiterphalangeal, and then the metacarpophalangeal joints. 
When the metacarpophalangeal joint is hyperextended by the extensor 
communis, the two distal phalanges flex because the extensor communis 
spends all its force at the base of the proximal phalanx; the interossei- 
lumbrieal then completes the extension of the two distal phalanges. 
When the metacarpophalangeal joint is flexed hy the combined action 
of the interossei-lumbrieal, the two distal phalanges can be easily- ex- 
tended by- the extensor communis which does not spend its traction force 
on the base of the proximal phalanx. 

In partial ulnar paraly-sis, where the proximal phalanx is kept hy-per- 
extended at the metacarpophalangeal joint and the two distal phalanges 
are kept flexed, the explanation of this deformity- becomes simple if it 
is considered that the extensor tendon cannot exert any- action on the 
two distal phalanges wlien it spends all its ti'action force on the base 
of the proximal phalanx and the interossei and lumbricals are inactive 
on account of the ulnar nerve paraly-sis. 

CERTAIN PATHOLOGIC CONDITIONS OF THE EXTENSOR APPARATUS 

Bupiiy trends Contracture . — In a recent study- made by- me on the re- 
lation between the palmar aponeurosis and Diipuy-tren ’s contracture, 
it was found that anatomically- the flexion of the fingei's is due to the 
contracture of the longitudinal pretendinous bands of the palmar 
aponeurosis. The longitudinal pretendinous extensions of the palmar 
aponeurosis, as shown by- many- authors, extend into tlic fingers between 
the skin and tlie osteoperiosteal tunnels of the flexor tendons and insert 
to the lateral sides of the phalanges. Investigating the insertion of the 
longitudinal digital extensions, I found that they- insert tliemselves not 
into the periosteum of tlie phalanges but arc connected with the lateral 
bands of the extensor apparatus of the finger distal to the proximal 
iiiterphalangeal joint. This is schematically .shown in Fig. 6. 

Pi<.s 3 and 4 show the palmar aponeurosis with ifs digital c.xpansions 

td The effect produced by traction applied to a longitudinal pre- 
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Tlie distal phalaiEc comes up in extension as soon as the torn lateral 
bands are sutured together. The finger is kept on a splint for three 
weeks, the hand being kept in neutral position and the metacarpo- 
phalangeal ioint in slight flexion. 

It is not denied that occasionally chip fractures of the base of the 
distal phalanx may occur, but these are due to a different type of injury 
and may heal on a hyperextension splint. It is advisable to x-ray the 
finger before the operative procedure is undertaken. 



Fie. 10. — Flexion deformity of the distal plialanx combined with extension of the 
’proximal interphalangeal joint. 



Fig. 11. — Pathology of the above-described deformity, consisting in a tear of the 
lateral ligaments of the proximal interphalangeal joint with a sliding toward the 
dorsum of the finger of the lateral bands of the extensor tendon. 

Hypercxicnsion of the Proximal Inter phalangeal Joint , — 

The fingers sometimes present a special delormity whicli follows an 
impact to the volar surface of the distal two phalanges. There is im- 
mediate ]jain over tlie volar surface of the proximal interphalangeal joint 
with swelling, Subse(]uently the patient develops an inability to flex the 
finger at the ]n*oximal interjihalangeal joint after full extension of the 
fingers. A typical case was ])rcviously described as follows: The in- 
jured finger could be passively hyperextended to about 205° at the 
proximal interplialangeal joint. This finger could be actively hyper- 
extended to about 100° at the same point. After full voluntary hyper- 
extension of the finger, an attemiU to flex all the fingers (to make a fist) 
resulted in normal tlexion in all of tlie fingers except the middle one, 
which remained hyperextended at the proximal interphalangeal joint. 
Tlu* distal idialanx of this finger was tlie only one tliat flexed almost to 
100^. Two distinct lateral cords of tlic collateral exten.sor tendon of the 
finger could be seen to be very tense under the skin of tlie dorsal aspect 
of the finger. Xo matter how hard the patient tried to flex this finger, it 
would remain hyperextended at the proximal interphalanmml joint 
(Fig. to.) 
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of the distal phalanx. An examination of several of these cases im- 
media tel.y after the accident revealed tliat tlie area of acute pain was 
located over tlie middle of tlie dorsum of tlie middle phalanx. Tliis area 
appeared slightly depressed as if the underlying structures liad slipped 
away between the skin and the plialanx; a slight bulge was found at the 
distal end of the dorsum of the middle phalanx. These findings sug- 
gested the possibility of a different location of the tear. Indeed, on 
operation it was found that the tear of the extensor tendon was situated 
not at the base of the distal plialanx but over the middle or distal third 
of the dorsum of the middle plialanx, involving the tAVo lateral bands 
and, at times, the triangular membrane, as schematically sIioaaui in Fig. S. 
To repair this tear a procedure Avhich is illustrated in Fig. 9 Avas used. 
The injured area is exposed tlirougli a U-incision Avith a distal base. 
The incision begins at the lateral side of the finger in line Avitli the distal 



7,, — Baseball finger or niallet finger. Impossibility to extend the distal phalanx. 

S. Pathology* of baseball finger, consisting in a /norc-or-Jess oblique tear 

of the* lateral bands' of the extensor tendon and the triangular inembrnnc between 

them- , . . 4 

9^ Operative correction of mallet finger deformity. Description in text. 


intci-plialangcal joint, runs parallel to the long axis of the finder at the 
junction of the lateral and dorsal lines of the finger. It rounds slightly 
"distallv to the proximal intcrphalangcal joint and comes out sym- 
mctricallv on the other lateral side of the finger. The exposure usually 
«hows the lateral bands and the above dc.scribcd triangular mcinhrane, 
lorn trnnsverselv over the dorsum of the middle jihalanx. The repair 
lonsists rsuUumtg the torn lateral bands ns shown in the illustration. 
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the injured finger remains flexed and the more the patieirt tries to extend 
it the more flexion is produced at the proximal interphalangeal joint. 
The distal phalanx hyperextends. This deformity is usually produced 
by a direct force applied to the dorsum of the middle phalanx or by a 
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A personal iiivcsfigation previously reported b}’ me sho^Yed that this 
deformity was due to a tear of the lateral ligaments of the proximal 
intcrphalangoal joint and could be easily reproduced on a cadaver. The 
lateral bands of the extensor tendon, after aji injury of tliis sovty are 
gradually retracted toward the dorsum of the finger. Tlie sliding of 
these bands from their normal dorsolateral position into a dorsal position 
changes their function. When an extension of the finger is produced, 
the ti'ansverse axis of the proximal interphalangeal joint slips below the 
normal traction of the lateral extensor bands and a subsequent effort to 
flexion produces a hyperextension at the interphalangeal joint. Pig. 11 
illustrates the pathology of tliis deformity. 

The operative correction of this deformity can be obtained by a small 
lateral incision over the proximal interphalangeal joint on each side of 
the finger (Pig. 12). It consists in a repair of the torn collateral liga- 
ments of the interphalangeal joint in cases where the collateral ligament 
can be easily recognized or in a reefing of tlie lateral volar part of the 



Fig. 12. — -Operative correction of this deformity consisting- in reparation of the 
lateral ligaments as proposed by the author previously, with an additional suture of 
the lateral bands to the lateral periosteum of the middle phalanx. This is done 
through a short incision over each side of the finger. 


capsule of the interphalangeal joint in cases where the collateral liga- 
ment cannot be recognized. It is also necessary to bring the lateral bands 
of the extensor tendon from the dorsum of the finger to the lateral sides 
and suture them to the periosteums of the middle phalanx. After the 
closure of the wound, the finger is placed in slight flexion of all the joints 
and the hand in neutral position for three weeks. 

Bidtonhole Tear of the Extensor Apparatus , — This produces a flexion 
deformity of the proximal interplialangeal joint and an extension of 
the distal phalanx at the distal interphalangeal joint (Pig. 13). This 
dpfomitv is best demonstrated when the patient, liavinp: all liis fniftcrs 
a A -mil-pt: m effort to extend the fingers. Tlie finger.s will come np 
So“sio":o.ccp. .1.0 inj.„-od dn,.o,. The .niddlo ph.h.nK „r 
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forced hyperflexion of the proxinial interplialangeal joint while the 
finger is lield in extension. 

The mechanism of this deformity was described in detail by Montant 
and Banmann. They found that the deformity is due primarily to a 
longitudinal rui)ture of the triangular membrane which they described 
in detail and which unites the complex lateral bands of the extensor 
tendon over the dorsum of the middle phalanx. The lateral bands are 
held over the dorsum of the middle phalanx by this membrane which 
does not let them slip laterally under the action of the above mentioned 
connection of these bauds with the osteoperiosteal tunnel of the flexor 
surface of the finger. The rupture of the triangular membrane permits 
a luxation of the lateral bands toward the volar surface of the fingers; 
the proximal interphalangeal joint becomes pinched between the lateral 
bands. The effort to extend a finger with such an injury produces trac- 
tion on the dislocated lateral bands below the transverse axis of the 
proximal interphalangeal joint and thus produces flexion instead of 
the normal extension. (Fig. 14.) 

The correction of this deformity can be obtained by suturing the 
lateral bands together over the dorsum of the middle phalanx, from the 
apex of the triangular membrane to a line just distal to the proximal 
interphalangeal joint as proposed by Illonlant and Baumann. Un- 
fortunatety the approximation of these two bands in old cases may prove 
to be a very difficult task. The lateral bands retract toward the volar 
surface and may adhere to the periosteum in their abnormal position. 

I found it, therefore, necessary to separate the lateral bands longi- 
tudinally from the periosteum as it is indicated in Fig. 15. A U-incision 
with a distal base as used for the deformity described before is advised; 
it gives the best exposure of the dorsum and the lateral sides of the 
phalanx and facilitates the operative procedure. After the operation 
the finger is kept in extension on a splint for three weeks, the hand 
being kept in neutral position and the metacarpophalangeal joint in 
slight flexion. 

SUMMARY 


The anatomy and physiology" of the extensor apparatus of the Angers 
is presented. Four deformities of the fingers are described, sliowing 
their pathology and the operative correction. 
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and its deficienc}" may cause the development of bone changes, especially 
rickets. The role of viosterol, calcium, and bile in the management of 
the hemoiThagic tendency in jaundice has been stressed by !McNealy, 
Shapiro, and Melnick.-" Osborne, Mendel, and Ferry-® were first to 
call attention to the occurrence of urinary calculi in rats fed on diets 
deficient in fat-soluble vitamins, but the exact mechanism of stone 
formation under these conditions was not clear. More recently the 
work of Steiner, Zuger, and Kramer-® has done much to clarify the 
part pla3^ed b}^ the changes in the lining epithelium of the urinaiy 
tract. Higgins®® reports a marked decrease in the number of recur- 
rences of renal calculi when a high vitamin A diet Avas instituted. 

jMosI of our gastrointestinal diets contain adequate amounts of milk 
and cream so that a deficiency of vitamins A and D is not probable. 
The Avater-soluble vitamins B and C are more important in this dis- 
cussion. 

Vitamin B occurs most almndantl^’ in 3’east. Other sources are meat, 
glandular organs, and vegetables. There are apparent^ at least two 
factors in this Autamin: B^ the antiberiberi factor; and Bo (G), the 
antipellagra factor. Nerve lesions are common in deficiency" states due 
to either of these factors. Deficiency^ of Bo also produces mental changes, 
skin desquamation, and gastrointestinal disturbances. McCarrison® states 
that vitamin B deficiency- causes gastrointestinal changes similar to 
colitis. Common symiptoms are anorexia, Aveakness, A-ague pains, indi- 
gestion, and hypotoiiicity^ of the boAA"el. McCarrison states further that 
many- of the gastrointestinal disorders of today- are due to deficient 
and ill-l)alanced diets. He suggests that the health of the alimentary 
canal is dependent on A-itamins B and C. RaA’diu and Frazier®^ sug- 
gest that vitamin B complex be used to improA-e carbohydrate metab- 
olism in the preoperatiA'e management of hy-perthy-roidism. 

Vitamin C occurs in most fresh fruits and vegetables, our best sources 
being orange juice, tomato juice, and grapefruit juice. Deficiency- of 
vitamin C causes scurAy, Clinically- seiawy is characterized by- licmor- 
rliage from the skin (ccclymosis, ty-pically- perifollicular), mucous mem- 
branes, muscles, nerve slicaths, and periosteum. These hemorrliagic mani- 
festations of vitamin C deficiency- are due to an impairment of inter- 
cellular substance supporting the blood vessels. The endothelium of the 
capillaries is unable to form normal cement substance alloAving diapedesis 
of red blood cells and loss of serum. This is particularly true of the blood 
channels supplying the ])ilosebnceous apparatus,^ Bone changes also 
occur in scurvy due to a dislurbanee of the ossification rather than the 
calei Heat ion » as in rickets. Scorbutic ])atients also shoAv a secondary 
anemia due to disturbance of hematopoiesis. 

^lotlmds are now available Uw the measurement of the slate of vitamin 
nutrition. In our determinations we have followed the method of 
Farmer and Aht.' Clinical levels of vitamin C nutrition have been 
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I^IETS commonly prescribed for dysfunction of the gastrointestinal 
tract are often unnecessarily rigid and in many instances actually 
are deficient in vitamins, minerals, and caloric value. Patients ivlio 
have benefited by dietary measures are prone to rationalize that if 
dieting helps more dieting must certainly have- added virtue. They 
may remain on stricter diets than physicians have intended and persist 
in these over periods ranging from iveeks to years. If, as so often 
happens, these patients are plunged suddenly into a crisis by an acute 
exacerbation of their previous affliction or one related to it, they may 
exhibit alarming states of nutritional deficiencies. Vitamins are dissi- 
pated more rapidly when metabolism is increased or temperature ele- 
vated. A loiowledge of vitamins and their relation to health and well- 
being is no longer confined to the researcli worker or faddist. The 
general public is becoming diet conscious and the restrictions imposed 
or elected by patients must be anticipated by both internists and sur- 
geons if grave deficiency states are not overlooked to the great detriment 
of the patient. Operative risks may be lessened and postoperative con- 
valescence greatly facilitated if optimum vitamin states are maintained. 
A brief review of the better known vitamins, their sources and uses, may 
be helpful at this point. 

Pat-soluble vitamin A occurs in butter fat, egg yolk, animal fat, and 
many fish oils. It has been shown that carotene^ of vegetables is the 
precursor of vitamin xV, and it is thought that it is converted into vita- 
min A in the liver by the action of the enzymes. Deficiency of vitamin 
A ])roduces a keratinization of epithelial surfaces. Columnar epi- 
thelium is changed to stratified epithelium. Cornification takes place 
witli blocking of ducts of tlie glands present in the epithelial surface. 
Cvst formation and ulceration may follow. Vitamin A dofieieney pro- 
duces these changes in all epithelial surfaces. In tlie eye they give 
rise to xerosis, ulceration of lacrimal glands, and night ])lindness. Sim- 
ilar changes occur in the skin, respiratory tract, gastrointestinal tract, 
and the genitourinary tract. It has been suggested that, since epithelial 
surfaces arc the first line of defense against infection, altered epithelial 
function in vitamin A deficicne.v lower.s rcsi.slancc to infection.-" 

Vitamin D is fat solnblc and its sourcc.s are hotter fat, animal fat. 
c<T<>- volk and fish oils. It eontrols ealeinm and phosphorous mefaliolistn 

Reedvea tor piibllcotion. Doccn.bor 27 . 1D3S. 
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and its deficiency may cause the development of bone changes, especially 
rickets. The role of viosterol, calcium, and bile in the management of 
the hemorrhagic tendency in jaundice has been stressed by j\IcNealy, 
Shapiro, and Meluick.^'^ Osborne, Mendel, and Ferry-® were first to 
call attention to the occurrence of urinaiy calculi in rats fed on diets 
deficient in fat-soluble vitamins, but the exact mechanism of stone 
formation under these conditions was not clear. More reeentlj^ the 
work of Steiner, Zuger, and Kramer-® has done much to clarify the 
part played by the changes in the lining epithelium of the urinary 
tract. Higgins*^® reports a marked decrease in the number of recur- 
rences of renal calculi Avhen a high vitamin A diet was instituted. 

Most of our gastrointestinal diets contain adequate amounts of milk 
and cream so that a deficiency of vitamins A and D is not probable. 
Tlie water-soluble vitamins B and C are more important in this dis- 
cussion. 

Vitamin B occurs most abundantly in yeast. Other sources are meat, 
glandular organs, and vegetables. There are apparently at least two 
factors in this vitamin: B^ the antiberiberi factor; and Bo (G), the 
antipellagra factor. Nerve lesions are common in deficiency states due 
to cither of these factors. Deficiency of Bo also produces mental changes, 
skin desquamation, and gastrointestinal disturbances. McCarrison^ states 
that vitamin B deficiency causes gastrointestinal changes similar to 
colitis. Common symptoms are anorexia, wealmess, vague pains, indi- 
gestion, and hypotonicity of the bowel. McCarrison states further that 
many of the gastrointestinal disorders of today are due to deficient 
and ill-balanced diets. He suggests that the health of tlie alimentary 
canal is dependent on vitamins B and C. Ravdin and Frazier^^ sug- 
gest that vitamin B complex be used to improve carbohj^drate metab- 
olism in tlie preoperative management of hyperthyroidism. 

Vitamin C occurs in most fresh fruits and vegetables, our best sources 
being orange .iuice, tomato juice, and grapefruit juice. Deficiency of 
vitamin C causes scurvy. Clinically scurvy is characterized by hemor- 
rhage from the skin (ccchymosis, typically perifollicular), mucous mcm- 
hvanes, muscles, nerve slicaths, and periosteum. These hemorrliagic mani- 
festations of vitamin C deficiency arc due to an impairment of intcr- 
cellnlar substance sui)i)ortnig tlie blood vessels. The endothelium of the 
capillaries is unable to form normal cement substance allowing diaiiedesis 
of red blond cells and loss of serum. This is particularly true of the blood 
ehanuels supplying tlie pilosebaeeous aiiparatus.** Bone changes also 
occur ill scurvy due to a disturbance of the ossification rather than the 
call* ifu‘ut ion, as in rickets. Scorbutic patients also show a secondary 
anemia duo to disturbance of liematoimiesis. 

Methods are now available for the moasureinent of the state of vitamin 
G nutrition. In our determinations we have followed the method of 
Farmer and Abl.-' Cliuieal levels of vitamin C nutrition have boon 
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given by Ingalls and Warren."* Blood plasma levels of 1.0 to 2.0 mg. 
per cent are considered saturated. Normal is from 0.7 to 1.0 mg. per 
cent. Low normals run from 0.5 to 0.7 mg. per cent. Suboptimum 
levels range from 0.3 to 0.5 mg. per cent. Blood plasma levels of vita- 
]nin C between 0.15 and 0.3 mg. per cent are considered as asymptomatic 
scurvy and levels below 0.15 mg. per cent usuallj’' are found in cases 
of clinical scurvy. 

Besides the hemorrhagic, bone, and blood changes commonly seen in 
scurv}’', it has been shown that vitamin C also plays a role in resistance 
to infection. McCoiikey and Smith" found that, by feeding tuberculous 
sputum to animals, it could be shown that animals deficient in vitamin 
C rapidly developed extensive ulceration of the gastrointestinal tract 
and normal animals did not. 

Recent work shows that there are two other less well-known vitamins 
that are definitely related to the bleeding tendency of patients. Vitamin 
K is a specific fat-soluble substance, the absence of which in the diet of 
chicks causes slow blood clotting (Dam®). Vitamin K occurs in hogs’ 
liver, some fish, 503 ^ beans, and alfalfa (Dam and Schoenhe 3 ’der°). De- 
ficienc 3 ’’ of vitamin K in liuman beings possibl 3 " causes some of the ob- 
scure liemorrhagic diseases. Neither lemon juice nor cevitamic acid 
alleviates the s 3 "mptoms (IMcCa}"^®). Tlie other less well-known vitamin 
has been designated ‘^eitrin” or vitamin P. It occurs in lemons and 
red peiDpers. Deficiene 3 " of this factor causes increased permeabilit}' 
of capillaries.^^’ 

DISCUSSION 

Alvarez^® reports tJie case of a woman with an ulcer who had bled 
until her liemoglobin was onl 3 ’ 50 per cent. Because of fear, she sta 3 "ed 
on a diet of milk, ei’cam, and cereal for months. Her recoveiy un- 
doubtedl 3 " was dela 3 'ed because of vitamin and iron deficienc 3 '. PlatP*^ 
reported 4 cases of clinical scurv 3 ’ in adults. All were on restricted 
diets. Three of the cases were peptic ulcer patients. Ingalls and 
Warren" studied the blood plasma level of vitamin C in 20 patients 
with ulcers and showed that 90 per cent had low levels and 60 per cent 
had levels that were compatible with those of asymptomatic scurvy. 
Harris and Abbas3’^'* studied the vitamin state of 74 medical and surgical 
cases. The average daily excretion of the entire group of 74 cases 
studied w<as 031 I 3 " 8.9 mg. of cevitamic acid as compared with a normal 
urinary excretion of 13 mg. per day. In this study there were 12 cases 
of peptic ulcer and 7 other ea.ses classed only as “dyspepsia.’’ These 
19 cases all fell below the average of the ginup with a daily urinary 
excretion of 5.6 msr. of cevitamic acid. In contra.st. Elder and Emory’-- 
studied a series of ulcer and normal patients and found tlicir diets to 

balance very closely. 


MC NEALY ET AL. : DIETARY DEFICIENCIES IN SURGICAL PATIENTS 51 

It is evident that borderline states of nutritional instability are com- 
mon. There is a wide zone between the state of the optimum nutrition 
and the level at which the classic symptoms of “diet deficiency' states 
develop. 

AVolbach^*^ has presented evidence that vitamin C is necessary for the 
proper growth and multiplication of all supporting tissue cells. It is 
also necessary for the formation of all intercellular substances which 
have collagen as their base and is as specifically related to soft tissue 
repair as is vitamin D to bone growth. Wolbach defines scurvy as an 
inability to produce and maintain intercellular substance. Proof of this 
is presented in his and Howe’s study^* of collagen in soft tissue repair. 
The necessity for optimal vitamin C nutrition in patients is obvious. 
With others, Smith and McCoiikey^® showed that vitamin C deficiency 
in guinea pigs predisposes to the formation of gastric ulcers. Oii this 
finding they suggest the need for a vitamin C source in the diet of 
ulcer patients. 

Following operative cases of peptic ulcer and carcinoma of the stom- 
acli, it is not uncommon to encounter cases which show delay in wound 
healing. Wolbach ’s work lends evidence in support of the importance 
of the role of vitamin C in this complication. Payiie^® has analyzed the 
cause of death in 51 patients who were subjected to operations on the 
stomach at St. Bartholomew’s Hospital during the past sixteen years. 
Sixteen of these deaths were due to peritonitis; 12 of the 16 appar- 
ently originated at the site of the anastomosis where leakage occurred 
along the suture line. This was apparently due to almost complete lack 
of fibrin deposit. Lanman and Ingalls'® reported the case of an infant 
who was operated upon for congenital atresia of the bowel. Postopei’- 
atively the child eviscerated and subsequently died. At post mortem 
the microscopic sections shoAved evidence of scurvy in the costochondral 
junctions and sections of the surgical wound showed numerous fibro- 
blasts without the formation of collagen. This case prompted these 
authors to lajiarotomize a series of guinea pigs that were on a scorbu- 
togcuic diet and a control scries maintained on a normal diet. Study 
of these two groups showed that on application of pressure the laparot- 
omy wounds of tlic scorbutic group ruptured at a pressure level onc- 
fourlh as groat as tliat required to rupture the wounds in tiie normal 
group. Study of tlio wounds of the scorbutic group revealed cyanotic, 
soft, friable wounds with an absenec of eollngon formation. These 
elianges were similar to tliose reported in Wolliachs’'' study of tissue 
ropair in the ])resenee of sourvy. 

In Ingalls and Warren study of asyin])toTnatie scurvy and its rela- 
(ion (o wniiml lifiilin-j:. liu'v .-it,, a willi cncfinoina of (he pvlorus 

who hiol lu'vn on a <liot of croam. aiul o-cs foe a ])(>riorl of six 

niontlis. This pationfs wouinl op, .nod i.ostoiu'rativoly ainl a soconclarv 
.•losnro was ilono. Imt th,- pationt died K,«,n aft,M-wavd. At tho post- 
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mortem examination, tlie abdomiiial M’onnd and the gastrojejunostomy 
presented a picture compatible with that found in tlie healing wound of 
a scorbutic patient. 

With regard to i:)eptic ulcer patieiits on medical management, there 
is evidence that a vitamin C deficiency nia}' encourage continued bleed- 
ing. Tliis hemorrhagic tendency may be due to an impairment of inter- 
cellular substance supporting mucosal cells and capillaries. Carlson 
and Rivers*^ presented a study of this pliase of the problem. Lajos’^- 
work with '^citrin/' commonly refeiTed to as vitamin P, established 
its effect on resistance and permeability of capillaries and suggests that 
a deficiency state may be resj^onsible for tlie continued bleeding of some 
peptic ulcers. 

We recently undertook a routine studj" of our surgical cases wliich 
gave histories of prolonged dietary management. The findings in our 
series were so impressive that it prompts us to present this paper, 
which has as its principal purpose the outline of a scheme of inanagement 
of patients who are candidates for, or have had, operations upon their 
gastrointestinal tracts. 

Iii our study we ha^'e attempted to outline a dietary regimen that is 
balanced and affords adequate amounts of minerals, vitamins, and 
calories. Older diets seem to have shunned foods containing our main 
source of vitamin C because they were thoug'lit to contain too mucli 
free acid. In Kugelmass study he showed orange juice to have a 
pH of 3 and tomato juice to have a pH of 4; thus they contain very 
small amounts of free acid and can be considered fairly good buffers. 
Recently Himmler and Power-^ studied tlie of orange juice and 
found it to vary from 3.63 to 3.99. Gastric juice following Ewald meals 
showed pH values varying from 1.12 to 7.07 witli a mode of 1.6. 
tures of one part of orange juice and four parts of gastric juice were 
studied both in vivo and in vitro. Tliese mixtures showed pH values of 
1.3 to 4.6. Thus, the orange juice lowered high gastric acidities and 
raised low gastric aciditie.s. From this u’ork it is reasonable to con- 
clude that orange juice may ])e given safely to patients with peptic ulcer. 

Preoperatively we liave attempted to determine diets whicli fulfill 
the needs of the individual patients. If lias been our plan to include 
those noJiirj'itating, easily digested foods wliieh arc good sources of 
minerals, vitamins, complete proteins, and calorics. Vitamin concen- 
trates, such as cevitamic acid, brewers’ yeast, and A.B.D. concentrates, 
are used because the quantity of food may liavo to he restricted. By 
their use, normal levels may bo more quickly restored in tiic body. In 
(he absence of free liydrochlorie acid, as sliown by gastric analysis, 
livdroeliloric acid should bo supidied, since it helps to decrease the 
amount of infection present in the stomach. Gastric cases showhiv: ob- 
struction .sliould be adequately decompressed before surgery is attempted, 
to restore the stomach to as near normal as jxissihle (^IcXcaly and 
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Lichtenstein^**). We have felt that material aspirated from the stomach 
during the period of decompression and restoration of positive pyloric 
balance might contain essential hormones, enzj^es, or vital factors. 
To prevent their loss, we routinelj’' administer the aspirated material to 
the patient by proctoclysis. It is usually added to the rectal drip of 
normal salt solution. 

Postoperatively, ^Ye have kept patients in a state of fluid and chemical 
balance by adhering to the principles of water exchange as advocated 
by Coller, Dick, and Maddoek.^^ During the first four days, postoper- 
ative patients are usually too ill to tolerate attempts to balance their 
diets. They ordinarily receive only 400 to 700 calories per day during 
this period and this is supplied almost entirely by glucose. By the fifth 
day, vitamin concentrates usually can be given by mouth. If, during 
the first four-day period, it seems imperative to augment vitamin C, 
this can be done parenteralljL A study of the regimen we suggest 
shows that by the eighth postoperative day the caloric intake has reached 
1,300 calories and by the end of two weeks the total caloric intake is 
nearly 2,000 calories and contains 56 gm. of protein, 1.1 gm. calcium, 
1.3 gm. of phosphorus, and 13.7 mg, of iron. Even though this diet 
more than fulfills the requirements of most bed patients, it is steadily 
increased until on the fortieth day eight feedings with a maximum 
amount of five ounces are given. At this time the diet yields 2,825 
calories and contains 86 gm. of protein, 2.5 gm. of calcium, 2.0 gm. 
phosphorus, 14.2 mg. of iron besides liberal amounts of each of the 
vitamins. If, however, chemical tests and phj^sical findings indicate 
that the patient's depleted reserves have been fully restored, the diet is 
curtailed. 

No restricted schedule of dietary management can be devised which 
will satisfy the requirements and the appetites of all the patients without 
modifications. For this reason, a considerable number of substitute 
foods have been included which may be used without materially chang- 
ing the nutritional value of the diet. As milk, eggs, and cereals form 
the basis of this regimen, it is essential that the preparation and methods 
of serving be varied to prevent monotony. 

SUGGESTED REGIJ^IEN 

General Directions . — 

1. The patient is weighed on admission to the hospital and on the 
day before operation if his condition permits. He is weighed as soon 
after operation as his condition warrants and twice a week thereafter. 

2. The postoperative administration of vitamin concentrates is begun 
on the fifth day. Cevitamic acid is given daily until the blood concen- 
tration reaches 1 mg. per 100 c.c. blood. Melvaron’^ is administered 
during the entire period of hospitalization. 

IT through courtesy of BH Lilly Company. One fluid ounce contains: 28.000 

S.OOO U.S.P. units vitamin D, 1/12 International unit vitamin 

ana 35 Sherman units Bj. 
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mortem examination, tlie abdominal Avoiind and the gastrojejunostomy 
presented a picture comi)atible witli tliat found in the liealing wound of 
a scorbutic patients 

With regard to peptic nicer patients on medical management, there 
is evidence that a vitamin C deficiency may encourage continued bleed- 
ing. Tills iiemorriiagic tendency’' may be due to an impairment of inter- 
cellular substance supporting mucosal cells and capillaries. Carlson 
and Eivers”^ presented a study of this phase of the problem, Lajos^^“ 
uwk with ^‘citrin/^ commonly referred to as vitamin P, established 
its effect on resistance and permeability of capillaries and suggests that 
a deficiency state may be responsible for the continued bleeding of some 
peptic ulcers. 

We recently undertooic a routine stud 3 ^ of our surgical cases wliieii 
gave histories of prolonged dietaiy management. The findings in our 
series were so impressive that it prompts ns to present this paper, 
which has as its principal purpose the outline of a scheme of management 
of patients who are candidates for, or have had, operations upon their 
gastrointestinal tracts. 

In our study we have attempted to outline a dietary regimen that is 
balanced and affords adequate amounts of minerals, vitamins, and 
calories. Older diets seem to have shunned foods containing our main 
source of vitamin C because the.v were thought to contain too much 
free acid. In Kugelmass'"" stud^’ he sliowed orange juice to liave a 
pH of 3 and tomato juice to have a pH of 4; thus tlie^^ contain verv 
small amounts of free acid and can be considered fairl^^ good buffers. 
Becentbv Dimmler and Power“^ studied the pPI of orange juice and 
found it to vary from 3,63 to 3.99. Gastric juice following Ewald meals 
showed pH values va lying from 1.12 to 7.07 with a mode of 1.6. i\rix- 
tures of one part of orange juice and four parts of gastric juice were 
studied both in vivo and in vitro. These mixtures sliowed pH values of 
1.3 to 4.6. Thus, the orange juice lowered higli gastric acidities and 
raised low gastric, acidities. Prom tins work it is reasonable to con- 
clude that orange jxiice ma.v be given snfel.v to patients with peptic ulcer. 

Preopera tivebv we liave attem])ted to determine diets which fulfill 
the needs of the individual patients. It lias l)cen our plan to include 
those nonirritating, easil.v digested foods which arc good sources of 


minerals, vitamins, complete ])roleiiis, and calories. Vitamin concen- 
trates, such as cevitamic acid, brewers' yeast, and A.B.D. eonccnlrate.s, 
are used because the quantity of food may have to he resfriefed. By 
their use, normal levels may ho more quickly restored in the bod.v. In 
the absence of free hydrochloric acid, as .shown by gastric analysis, 
hvdrochlorie acid should ho supplied, since it helps to dccrea.se the 
amount of infection present in the stomncli. Onsfric eases slioui,,!: oh- 
struetion .slioulcl bo acleriualely deeompressod bofoT'o surjrery is alte.n,.fe.I 
to restore the stomaeli to as near normal as i.ossible (i^feNealy and 
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3. Jaundiced patients receive viostevol, 30 drops, t.i.d.j calcium, glucose, and 
bile salts if stools are acliolie. 

LaVoratory Vetermnai .ons : 

Urinalysis. 

Complete blood count. 

Quantitative determination of blood cevitamic acid. 

Jaundiced parents, Ivy bleeding time. 

Weigh patient; record height. 

Fluids: 

Hydration, and chemical equilibrium by salt solution, Hartman's or Ringer's 
solution. 

CaJoric cojnidement by 5 per cent glucose solution intravenously or subcutane- 
ously. The glucose to be given in distilled water unless tlie patient is cliloride 
deficient. 

Operative Day.^ 

Diet : 

No food. 

Fluids by montli not given for the six hours preceding operation. 

Medicatmi : 

Preoperative: Use of narcotics as ordered. 

Postoperative: Morphine or its derivatives. 

Fluids: 

1,000 c.c. 5 per cent glucose solution administered subcutaneously in the loose 
axillary tissues during the operation. 

1,000 c.c. 5 per cent glucose solution administered intravenously during the after- 
noon. 

1,000 c.c. normal saline subcutaneously or intravenously during the night. 

No enemas. 

First Postoperative Day . — 

Diet: 

Nothing by mouth. 

Medication: 

Narcotics for pain or restlessness as ordered. 

Fluids : 

1,000 c.c. 5 per cent glucose solution subcutaneously during the morning. 

1,000 c.c. normal salt solution intravenously during the afternoon. 

1,000 c.c. 5 per cent glucose solution intravenously during the night. 

Fecial tube for gas. 

Second Postoperative Day . — 

Diet : 

Nothing by mouth except \Yann water and tea. Begin with teaspoonful ad- 
ministrations and, if tolerated, give at the rate of one ounce eveiw hour. 
Fluids: 

5 per cent glucose solution and. normal salt solution to supply at least 3,000 c.c. 
of fluid during the twenty-four-hour period. 

Third Postoperative Day . — 

Diet • 

One ounce liquid every hour from 7:00 a.m. to 9:00 p.m. Water, tea, sweetened, 
cooked fruit juice (except grape), aud milk mixture* (half milk, half cream) 
are allowed. Serve sugar with the tea. 

•Soo page 54. Paragraph .*). General Directions. 
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3. Iron therapy is begun on the tenth day and continued until the 
hemoglobin reaches 90 per cent. 

4. The twenty-four-hour fluid intake is maintained at a minimum of 
3,000 c.c. during the entire period of hospitalization. 

5. Two egg whites are added to tlie fruit juice or milk mixture daily 
between the third and fifteenth postoperative days. 

6. Cereal, in the form of pablum,"^ is added to the diet on the sixth 
day and continued until the twenty-third day, when farina, cornmeal, 
rice, and strained oatmeal may be substituted. Pablum is used because 
it is high in minerals and vitamins. It is in*epared for serving by 
heating 5 gm. in 1 ounce milk mixture for each ounce of cereal ordered. 

7. Pureed asparagus, carrots, peas, spinach, and squash arc allowed 
on the thirteenth day. By the seventeenth day baked, baked-stuffed, 
boiled, creamed escalloped, and maslied potatoes may be substituted for 
the pureed vegetables. 

8. Until the ninth day the eggs sliould be poached, soft boiled, or 
coddled. Thereafter, they may be served creamed or as souffle or omelet. 

9. Beginning on the ninth day, the following may be substituted for 
the milk mixture : eggnog, malted milk, cocoa, coco-malt, cal-c-malt, and 
banana milk. As soon as the patient regains his normal weight, the 
cream should be omitted iii tlie pz*eparation of tliese beverages. 

10. The desserts allowed after the fourteenth day are ice cream, sher- 
bets; banana, prune, or apricot whips; rice tapioca; bread, floating 
island, blanc mange, cliocolate, butterscotch puddings; angelfood or 
sponge cake; plain or whipped gelatin. 

11. Beginning on tlie fourteenth day, two ounces of cottage cheese 
may be substituted for one egg. 

12. After the twenty-tliird da^^ baked noodles may be used in place 
of potatoes. 

13. Beginning on the twenty-fifth day, canned peaches, pears, or 
peeled apricots may be given. Six days later peeled prunes, applesauce, 
baked apple (skin removed), ripe bananas, and grapefruit are added. 

14. Tender boiled, broiled, or baked fisli may be added on tlie thirty- 
first day. 

nEGUlES 


Prf'opcrativc Corr.— 

Viet: 

prcscribcrl by attending surgeon. It should usually eonsist of a readily as- 
similable, nonresidue diet containing no sce<Is or coarse cellulose fibers. 


Medication : 

1 If patient can tolerate vitamin coiuvntrates, administer V. ounce melvaron, 
t.i.d. 


2. Taliictf of ccvitoniic ari.l ; two 2.'> mg. tal.lrts, 


T77 , T„i,„=,,n_ana1v.‘-i?: protein, i:. vm- rent: tnt. .1 por rent; r.-irboliyilrnlo. 70.S 

♦Mead Johnson^ - ocr cent' calcium, a. 7 S per cent: phosphorus, O.CJ per rent; 
r cent; Tooisturc. * » ; o. 00i,1 per cent. 


rron.'r2V coppor. 0.00i.1 per cent 
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Fourteenth Fostoperativc Day . — 

Dessert allowed.* 

Seventeenth Postoperative Day , — 

Diet: 

Feedings every two hours from 7:00 a.m. to 9:00 Alaxhnum quantity, 

C ounces per feeding. 

Laboratory Tests: 

Urinalysis. 

Complete blood count and hemoglobin determination. 

Quantitative cevitamic acid determination of blood. 

Tioeniy'First Postoperative Day . — 

Diet : 

Feedings every two hours from 7:00 a.m. to 9:00 P.M. Maximum quantity, S 
ounces per feeding. 

Twenty-third Postoperative Day . — 

Diet : 

Feedings every three hours from 7:00 a.m. to 9:00 p.m. Maximum quantity, 
9 ounces per feeding.! 

Twenty- fourth Postoperative Day . — 

Diet : 

Feedings every three hours from 7:00 a.m. to 9:00 P.M. Maximum quantity, 

9 ounces per feeding. 

Laboratoi'y Tests: 

Urinalysis. 

Complete blood count and hemoglobin determination. 

Quantitative cevitamic acid determination of blood. 

Twenty-Fifth Postoperative Day , — 

Diet : 

Feedings every three hours from 7:00 a.s[. to 9:00 p.m. Maximum quantity, 

10 ounces per feeding.t 

Twenty-Ft^inth Postoperative Day . — 

Diet : 

Feedings every three hours from 7:00 a.m. to 9:00 P.M. Maximum quantity, 
12 ounces per feeding. 

Thirty-First Postoperative Day . — 

Diet : 

Feedings every three hours from 7:00 a.m. to 9:00 P-M. Maximum quantity, 
14 ounces per feeding.^ 

Laboratory Tests: 

Urinalysis. 

Complete blood count and hemoglobin determination. 

Quantitative cevitamic acid determination of blood. 

Thirty-Sia:th Postoperative Day . — 

Diet : 

Feedings every three hours from 7:00 a.m. to 9:00 p.m. Maximum quantity, 
10 ounces per feeding. 

♦See pase 54. Paragraphs 10 and 11. General Directions. 
tSoe page 54. Paragraph 12. General Directions. 
tSeo page .54. Paragraph 13. General Directions. 

§Scc page r>4. Paragraph 14. General Directions. 
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Lahoraiory Tests: 

Urinalysis. 

Complete blood count and lienioglobin determination. 

Quantitative cevitamic acid determination of blood. 

Fluids: 

5 per cent glucose solution and normal salt solution to supply 3,000 c.c. fluid 
during the twenty-four-hour period. The oral intake should be used in computing 
the minimum 3,000 c.c. requirement. 

Fourth Fostoperative Fay , — 

Fiet: 

Two ounces liquid every hour from 7:00 A.^^. to 9:00 r.M. 

Fluids : 

Total minimum to be 3,000 c.c. in twenty-four hours. 

Fifth Fostoperative Fay . — 

Fiet : 

Two ounces liquid every hours from 7 :00 a.m. to 9:00 r.^r. Total fluids to be 
kept at 3,000 c.c. 

Medication: 

Begin the administration of vitamin concentrates. 

Vj ounce inelvaron, t.i.d. 

Two 25 mg. cevitamic acid tablets, t.i.d. 

Siarth Fostoperative Fay . — 

Cereal added.* 

Seve^ith Fostoperative Fay . — 

Same as above. 

Figiith Fostoperative Fay . — 

Fiet : 

Water may be given in 2-ounce quantities as the patient desires in addition to 
diet. Total fluids must be kept up to 3,000 c.c. 

Finth Fostoperative Fay . — 

Fiet : 

Feedings every two hours from 7:00 a.m. to 9:00 p.m. Maximum quantity, 

4 ounces per feeding.! 

Fluids: 

If oral water and liquid diet docs not total 3,000 c.c. in twenty-four-hour period, 
salt solution by rectal or intravenous drip should be used. 

Tenth Fostoperative Fay . — 

Fiet: 

Feedings every two hours from 7:00 A.^r. to 9:00 p.m. Maximum quantity, 4 
ounces per feeding. 


Medication: 

Bogin administration of iron. 

Lahoraiory Tests: 

Urinalysis. 

Complete blood count and hemoglol>in determination. 
Quantitative cevitamic acid determination of blood. 
Thirteenth Fostoperative Fay.-- 
Fiet: 

cverv two hours froni 


rureod vegetable allowed.^ 


Feedings 

0 ounces per feeding. 


7:00 a.m. to 9:00 p.m. Maximum quantity. 
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Table I. — Cont^d 


postoperative 

DAY 

MAXIMUM ^ ^2. every 2 HE. 

QUANTITY 

llTH AND 12th days 

4 OZ. EVERY 2 HR. 

13th and 14th days 

5 oz. EVERY 2 HR. 

7 A.M. 

2 oz. cereal 

1 oz. milk mixture 

1 egg 

2 oz. cereal 

1 oz. cream 

1 egg 

1 egg 

1 oz. cream 

1 strip bacon 

2 oz. cereal 

9 A.M. 

4 oz. orange juice 

4 oz. orange juice 

5 oz. orange juice 

11 A.M. 

4 oz. milk mixture 

4 oz. milk mixture 

2 oz. cream 

3 oz. cereal 

1 P.M. 

1 soft cooked egg 

2 oz, cereal 

1 oz. milk mixture 

1 soft cooked egg 

2 oz. cereal 

1 oz, cream 

1 soft cooked egg 

2 oz. pureed vege- 

table 

2 oz. milk mixture 

10 gm. butter — in 
vegetable 

3 P.M. 

4 oz. milk mixture 

\ 

4 oz. ice cream, 
custard, or jello 

4 oz, ice cream, 
custard, or jello 

5 P.M. 

1 soft cooked egg 

3 oz. milk mixture 

1 soft cooked egg 

3 oz. milk mixture 

1 soft cooked egg 

4 oz, milk, mixture 

7 p.u. 

4 oz. fruit juice 

4 oz. fruit juice 

5 oz. fruit juice 

9 P.M. 

4 oz. milk mixture 

4 oz. milk mixture 

5 oz. milk mixture 


In January he developed a recurrence of symptoms and bleeding from the ulcer 
occurred. His symptoms and bleeding were refractory to a modified Sippy regimen 
and to mucin treatment. His weight was 104 pounds; hemoglobin, 60 per cent; 

2.99; and blood cevitamic acid was 0.44 mg. per cent. 

At operation a Polya type partial resection wms performed. Convalescence was 
good except for a mild respiratory infection. The patient experienced no difficulty 
in taking the regular postoperative feedings provided the eggs were incorporated 
in the beverages. On discharge from the hospital weight was 105 pounds; hemo- 
globin, 64 per cent; B.B.C., 3.6; and blood cevitamic acid was 0.84 mg. per cent. 
Surgical wound was clean and well healed. 

Case 2. — Patient F, K., female, aged 47 years. This patient gave a history 
of fulness, belching, and distention for eight weeks, but she had been unable to 
retain food for four weeks prior to admission because of severe nausea and vomiting. 
There had been a weight loss of twenty pounds. Her weight was 105 pounds; 
hemoglobin, 93 per cent; B.B.C., 4.6; blood cevitamic acid was 0.16 mg. per cent. 

AVorkup showed a pyloric obstruction due to carcinoma of the stomach. She was 
placed on our regimen and prepared for surgery. At operation a large infiltrating 
carcinoma was found. A Polya type subtotal gastric resection was performed. 

Postoperativcly the regimen was well tolerated. Patient vomited only once, tliat 
being on the fifth postoperative day. Convalescence was very smooth. AVeight in- 
creased to IIIV 2 pounds; hemoglobin was SO per cent; B.B.C., 4.5; blood cevitamic 
acid was 1.56 mg. per cent. Operative wound was clean and completely healed. 

Case 3. ^Patient F. H., female, aged 46 years. This patient was acutely ill 
when first seen. She gave a history of chronic gall-bladder disease over a period 
of sixteen years; present attack was of ten days' duration; severe right upper 
quadrant pain had been accompanied by such persistent vomiting that she had been 
unable to retain food. Tomporature ranged from 100 to 102® F. A large extremely 
tender mass was present in the right upper quadrant and it extended almost to the 
crest of the ilium. Icterus index was 40 and blood plasma cevitamic acid was 0.3S 
mg. per cent. Hemoglobin was 90 per cent and R.B.C., 5; AV.B.C. was 18,700 
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Table I 

Hourly Diet Hegimen 


POSTOPERATIVE 3rd DAY 
©AT 

AIAXIMUM 1 OZ. EVERY 

QUANTITY HOUR 

4th an© 5th 
©AYS 

2 oz. EVERY 
HOUR 

6th and 7th 

©AYS 

2 oz. EVERY 
HOUR 

Sth ©ay 

2 OZ. EVERY 
HOUR 

7 A.if, 

1 OZ. fruit juice 

2 oz, fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

S A3I. 

1 OZ. crater or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 

9 A.M. 

1 OZ. milk mix- 
ture 

2 oz. milk mix- 1 oz. milk mix- 
ture ture 

1 oz. cereal 

1 oz. milk mix- 
ture 

1 oz. cereal 

10 A.M. 

1 OZ. fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

11 A.M. 

1 OZ. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 

12 M. 

1 OZ, milk mix- 
ture 

1 oz, milk mix- 
ture 

1 egg 

1 oz. milk mix- 
ture 

1 egg 

1 oz. milk mix- 
ture 

1 egg 

1 P.M. 

1 ofc. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 

2 P.M. 

1 oz. fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

3 P.il. 

1 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz, milk mix- 
ture 

4 P.M. 

1 oz. milk mix- 
ture 

2 oz. milk mix- 1 oz. milk mix- 
ture ture 

1 egg 

1 oz. milk mix- 
ture 

1 egg 

5 P.M. 

1 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 

6 P.M. 

1 oz. fruit juice 

2 oz. fruit juice 

2 oz. fruit juice 

2 oz. milk mix- 
ture 

7 p.sr. 

1 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 

S P.M. 

1 oz. milk mix- 
ture 

2 oz. milk mix- 
ture 

2 oz. milk mix- 
ture 

2 oz. fruit juice 

9 P.M. 

1 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. water or 
tea 

2 oz. milk mix- 
ture 


Thirty-Eighth Postoperative Bay . — 

Biet: 

Feedings every three liouvs from 7:00 A.sr. to 0:00 p.jr. Maximum quantity, 

16 ounces per feeding. 

Laboratory Tests: 

Complete blood count and hemoglobin determination. 

Quantitative cevitamic acid determination of blood. 

CASE ex*\:mple.s 

Patient P. T,, male, aged 55 years. This 2 )ationt gave an uloc'r Jiistory 

of cirilt years’ iluration. lie liad been i)Incc(l on frippy inaaaKemeiit hut only 
staved on’ management ns long as symptoms wore present. lie mas employed as a 
cook and found it dimeiilt to cat meals regularly. He developed tbe bnl.il of gulping 
Ids food nliile working. Uis usual daily intake con.sisted of ice-cold milk, frcnel. 
fried potatoes, meat, and a little fruit. 
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POSTOPERATIVE DAYS 

PAY 

MAXIMUM ^ every 2 HR. 

QUANTITY 

llTH AND 12th PAYS 

4 OZ. EVERY 2 HR. 

13th and 14th pays 

5 OZ. EVERY 2 HR. 

7 A.M. 

2 oz. cereal 

1 oz. milk mixture 

1 egg 

2 oz. cereal 

1 oz. cream 

1 egg 

1 egg 

1 OZ. cream 

1 strip bacon 

2 oz. cereal 

9 A.M. 

4 oz. orange juice 

4 02 . orange juice 

5 oz. orange juice 

11 A.M. 

4 oz. milk mixture 

4 oz. milk mixture 

2 oz. cream 

3 oz. cereal 

1 P.M. 

1 soft cooked egg 

2 oz. cereal 

1 oz. milk mixture 

1 soft cooked egg 

2 oz. cereal 

1 oz. cream 

1 soft cooked egg 

2 oz. pureed vege- 

table 

2 oz. milk mixture 

10 gni. butter — in 
vegetable 

3 P.M. 

4 oz. milk mixture 

t 

4 oz. ice cream, 
custard, or jello 

4 oz. ice cream, 
custard, or jello 

5 P.M. 

1 soft cooked egg 

3 oz. milk mixture 

1 soft cooked egg 

3 oz. milk mixture 

1 soft cooked egg 

4 oz. milk mixture 

7 P.M. 

4 oz. fruit juice 

4 oz. fruit juice 

5 oz. fruit juice 

9 P.M. 

4 oz. milk mixture 

4 oz. milk mixture 

5 oz. milk mixture 


In January he developed a recurrence of symptoms and bleeding^ from the ulcer 
occurred. His symptoms and bleeding were refractory to a modified Sippy regimen 
and to mucin treatment. His weight was 104 pounds; hemoglobin, 60 per cent; 

2.99; and blood cevitamic acid was 0.44 mg- per cent. 

At operation a Polya type partial resection was performed. Convalescence was 
good except for a mild respiratory infection. The patient experienced no difficulty 
in taking the regular postoperative feedings provided the eggs were incorporated 
in the beverages. On discharge from the hospital weight was 105 pounds; hemO' 
globin, 64 per cent; 3.6; and blood cevitamic acid was 0.84 mg. per cent. 

Surgical wound was clean and well healed. 

Case 2, — Patient F. K., female, aged 47 years. This patient gave a history 
of fulness, belching, and distention for eight weeks, but she had been unable to 
retain food for four weeks prior to admission because of severe nausea and vomiting. 
There had been a weight loss of twenty pounds. Her weight was 105 pounds; 
hemoglobin, 93 per cent; R.B.C., 4.6; blood cevitamic acid was 0.16 mg. per cent. 

Workup showed a pyloric obstruction due to carcinoma of the stomach. She was 
placed on our regimen and prepared for surgery. At operation a large infiltrating 
carcinoma was found. A Polya type subtotal gastric resection was performed. 

Postoperatively the regimen was well tolerated. Patient vomited only once, that 
being on the fifth postoperative day. Convalescence was very smooth. Weight in- 
creased to IIIV 2 pounds; hemoglobin was 80 per cent; M.C., 4.5; blood cevitamic 
acid was 1.56 mg. per cent. Operative wound was clean and completely healed 
Case 3.— Patient F. H., female, aged 46 years. This patient was acutely ill 
when first seen. She gave a history of chronic gall-bladder disease over a period 
of sixteen years; present attack was of ten days^ duration; severe right upper 
quadrant pain had been accompanied by such persistent vomiting that she had heen 
unable to retain food. Temperature ranged from 100 to 102° F. A large extremelv 
tender mass was present in the right upper quadrant and it extended almost to the 
crest of the .l.um. Icterus rndex was 40 and Wood plasma cevitamic acid was 0 3S 
mg. per cent, nomoglohin was 90 per cent and R.B.O., 5; IVBC was 18 700 
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POSTOPERATIVE 

DAY 15th akd 16th 

DAYS 

AIAXIMUM 

FEEDING ^ 

NO. OF 

FEEDINGS ^ 

17TII AND IStH 
DAYS 

G OZ. 

8 

19th and 20x11 
DAYS 

6 OZ. 

8 

21 ST AND 22nd 
PAYS 

7 oz. 

s 

7 A.M. 

1 slice toast 

1 slice toast 

1 slice toast 

1 slice toast 


1 square butter 

1 square butter 

1 square butter 

1 square butter 


1 oz. cream 

1 oz. cream 

1 oz. cream 

2 oz. cream 


1 oz. cereal 

2 oz. cereal 

2 oz. cereal 

2 oz. cereal 


1 egg 

1 egg 

1 egg 

1 egg 

9 A.SI. 

5 OZ. orange 

6 oz. orange 

6 oz. orange 

0 oz. orange 


juice 

juice 

juice 

juice 

11 A.H. 

2 oz. cream 

6 oz. cream 

G oz. cream 

G oz. cream 



soup 

soup 

soup 


3 oz. cereal 

3 crackers 

3 crackers 

3 crackers 

1 P.M. 

1 strip bacon 

1 strip bacon 

1 slice toast 

1 slice toast 


1 egg 

1 egg 

2 oz. dessert 

3 oz. dessert 


2 oz. pur6ed 

2 oz. pureed 

2 oz. pureed 

2 oz. pureed 


vegetable 

vegetable or 

vegetable or 

vegetable or 



potato 

potato 

potato 


1 square butter 

1 square butter 

2 squares but- 

2 squares but- 




ter 

ter 



1 oz. cream 

1 oz. cream 

1 oz. cream 

3 P.sr. 

4 oz. dessert 

4 oz. dessert 

4 oz. dessert 

4 oz. dessert 

5 P.M. 

1 egg 

1 egg 

1 egg 



2 oz. milk mix- 

3 oz. milk mix- 

3 oz. milk mix- 

4 oz. milk mix- 


ture 

ture 

ture 

ture 


1 slice toast 

1 slice toast 

1 slice toast 

1 slice toast 


1 square butter 

1 square butter 

1 square butter 

1 square butter 

7 P.M. 

5 oz. beverage 

6 oz. beverage 

6 oz. beverage 

7 oz. beverage 

9 P.M. 

5 oz. beverage 

6 oz. beverage 

G oz. beverage 

7 oz. beverage 


On conservative treatment the gall bladder mass disappeared and the patient *s 
condition improved markedly, except tliat R.B.C. fell to IhO and lib. 51 per cent. 
At time of operation R.B.C. was 4 and Ilb. (34 per cent. Blood cevitamic acid was 
O.SS mg. per cent. A much thickened gall I>laddcr containing stones was removed 
and a cholecystocolic fistula was closed. Convalescence was excellent and laparotomy 
wound healed without signs of infection. Regimen was well tolerated. 


Case 4, — Patient W, il., male, aged 40 years. This was a case of chronic peptic 
ulcer of four years ^ duration. Patient had been treated for peptic ulcers in 
but had followed his diet only a short time before he resumed his former eating 
habits. 

For ten days prior to admittance to the hospital ho had symptoms of severe 
pain and repeated vomiting. Weight was 101 pounds; 4.7; hemoglobin, 

S7 per cent; and W.B.C., ll.SOfh Castric analysis showed free acid of (31 and a 
total of 04. Blood cevitamic acid was mg. [»er cent. 

This case appeared to be one of a penetrating ulcer with some pyloric olMructum. 
At operation a walled otT perforated ulcer was founrl anti a Polya ryj)e resection 
was performed. Postoperativcly patient ran a stormy course; he had consitlerable 
fever, developed n diarrhea, and luul an infected wountl. Because of thf.-te eom- 
plications it was difficult to meet optimum nutritional retpiirements. On discharge, 
mtinit Wiglic.l S:-. ].nu».ls; l.omoglol.in «!i.- (M (mt (•.■nt; It.n.C.. 1; Moo.l rovitn.iii.- 
' •id 0 ( me per com. Wo Imvo felt tliiit, tlidiieli tlio result in fliiv p:itioiil was 
f«r from ideal, it micid have boon wnr.-o if im attempt bad l>oon made to ..ni,.ply 
deficient food factors. 
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Table I. — Cokt'p 


POSTOPERATIVE 

23rd and 24th 

25th, 26Tn, 27 th, 

29TII AND 30TU DAYS 

DAY 

DAYS 

AND 28th days 

MAXIMUM 

FEEDING 

9 oz. 

10 oz. 

12 oz. 

NO. OF 

FEEDINGS 

6 

6 

6 


7 A.U- 1 slice toast 

1 square butter 

2 oz. cream 

1 oz. milk mixture 

3 oz. cereal 
1 egg 

10 KM, 6 oz. orange juice 


1 square butter 

2 ounces cream 

1 oz. milk mixture 
4 oz. cereal 
1 egg 

6 oz. orange juice 


1 square butter 

2 oz. cream 

1 oz. milk mixture 
4 oz. cereal 
1 egg or 3 strips 
bacon 

6 oz. orange juice 
1 slice bread 
1 square butter 


12 


3 P.M. 
0 p.jr. 


0 P.M. 


6 oz. cream soup 
3 crackers 
2 oz. baked noodle 
or potatoes 

1 square butter 

2 strips bacon 


4 oz. dessert 

5 oz. beverage 

1 egg 

2 oz. pureed vegetable 

1 square butter 
4 oz. milk mixture 
or fruit juice 

0 oz. beverage 


b oz. cream soup 

3 crackers 

2 oz. baked noodles 
or potatoes 

1 square butter 

2 oz. canned peaclies, 
pears, or peeled 
apricots 

4 oz. dessert 

6 oz. beverage 

1 egg 

2 oz. pureed vege- 
table 

1 square butter 

3 oz. dessert 

2 oz. milk mixture 

9 oz. beverage 


6 oz. cream soup 

3 crackers 

2 oz. boiled or broiled 
chicken or fish 

2 squares butter 

2 oz. canned pears, 
peaches, or peeled 
apricots 

4 oz. dessert 

6 oz. beverage 

2 oz. pureed vege- 
table or potato 

1 square butter 

3 oz, dessert 

4 oz. milk mixture 

9 oz. beverage 


Case 5. — h, F., female, aged 31 years. This patient gave a history of having 
a pelvic infection in 1929 ; in 1937 she U'as operated upon twice because she pre- 
sented symptoms of a partial intestinal obstruction. When seen, she presented 
evidence of a severe nutritional disturbance as a result of the old pelvic infection 
and bowel interference from adhesions. Weight was 75 pounds; Hb., 44 per cent; 
and K.B.C., 2.6. Blood cevitamic acid was 0.44 mg. per cent. 

This patient was put on a high caloric antianemic diet supplemented by vitamin 
concentrates and in a period of twenty-six days weight had increased to So pounds; 
Ilb. Avas 55 per cent and 2.S. Cevitamic acid level ivas l.OS. Patient was 

much improved and was not operated upon. 

Case 6. — H. S., female, aged 70 years. This was a case of carcinoma of the 
stomach in an elderly female. Weight was 119 pounds; Hb., 40 per cent; B.B.C., 
2.S; and blood cevitamic acid, 1.04 mg. per cent. Stomach was decompressed and 
patient given three transfusions prior to operation. At this time Hb. was 76 per cent 
and R.B.C., 5, A Polya resection was performed; postoperative course was fair 
except for a low-grade wound infection. Penmen was well tolerated. At time of 
discharge on thirty-sixth postoperative day, weight was 114 pounds; Hb., 65 per 
cent; 4.3; ami blood cevitamic acid, 0.96 mg. per cent. 

Case Patient B. F., female, aged 36 years. This patient was acutely 

ill nhen first seen. She was markedly dehydrated; gums were spongv and bled 
freely; body was covered with perifollicular ecchvmoscs. The extremities were 
covered with pcnfoblcuhir hemorrhages and the legs also showed periosteal hemor- 
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Table I. — Cont^b 


POSTOPERATIVE 

DAT 

31st~35tii days 

S6Tn-40TH DAYS 

JilAXIMUM 

PEEDING 

14 oz. 

16 02. 

NO. OF FEEDINGS fi 

6 

7 A.M. 

1 oz. fruit 

2 slices toast 

2 squares butter 

2 oz. cream 

4 oz. cereal 

1 egg or 3 strips bacon 

2 oz. milk 

3 oz. fruit 

2 slices toast 

2 squares butter 

2 oz, cream 

4 oz. cereal 

1 egg or 3 strips bacon 

2 oz. milk 

10 A.M. 

G oz. orange juice 

1 slice bread 

1 square butter 

6 oz. orange juice 

1 slice bread 

1 square butter 

12 M. 

6 oz. cream soup 

3 crackers 

1 egg or substitute 

2 oz. pureed vegetable 

2 squares butter 

1 slice bread 

2 oz. fruit 

6 oz. cream soup 

3 crackers 

1 egg or substitute 

2 oz. pureed vegetable 

2 squares butter 

2 slices bread 

3 oz. fruit 

3 P.M. 

4 oz. dessert 

5 oz. beverage 

4 oz. dessert 

8 oz. beverage 

6 P.M. 

2 oz. pureed vegetable 

1 slice bread 

2 squares butter 

1 egg or substitute 

3 oz. fruit or dessert 

6 oz. beverage 

2 oz. pureed vegetable 

2 slices bread 

2 squares butter 

1 egg or substitute 

3 oz. fruit or dessert 

6 oz. beverage 

9 P.M. 

8 oz. beverage 

8 oz. beverage 


rliages. The alxlomcn was markedly distended and a distinct bowel pattern was 
visible through the abdominal wall. Rectallyy a Iiard, constricting, infiltrating mass 
was felt. 

A history of bowel disturbance and loss of 30 pounds in weight over a period 
of six months was elicited. The patient was a religious woman who had not sought 
the advise of a physician but had ''dieted^’ herself. Her diet consisted of milk and 
tea. 

Blood cevitamic acid levels on two determinations showed values of 0.00 mg. per 
cent and 0.12 mg. per cent. Attempt at conservative decompression was unsuccessful 
and a cecostomy was performed after water and chemical bnlanec was restored to as 
near normal as was possible. This patient expired three days later. 

This case of carcinoma of the rectum, intestinal obstruction, and scurvy illins- 
t rates dramatically the higli degree of deficiency disease that is possil)Ie in neglected 
patients. 

COXCLUSIONS 

Fi'om the evidence presented, it is apparent tlial borderline nutritional 
disturbances are common in many rjastrointcstinal conditions, especially 
in eases of peptic ulcer and carcinoma of the stomach. Deficiency of 
vitamins A, B. and C may initiate or pcrjiotuate nlccralive lesions of 
the o-astrointcstinal tract. The hcallh of the alimenfary canal is espe. 
ciallv dependent on adcf|iiatc amounts of the vilamin.s B and C. Vita- 
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Table II 

Food Values, Postoperative Diet 



C 

P 

Operative day 

100 


First postoperative day 

100 


Second postoperative day 

100 

3.9 

Third postoperative day 

141 

Fourth, postoperative day 

81 

22.0 

Fifth postoperative day 

81 

22.0 

Sixth postoperative day 

83 

28.5 

Seventh postoperative day 

83 

28.5 

Eighth postoperative day 

117 

3b. V 

Ninth postoperative day 

89 

51.5 

Tenth postoperative day 

89 

51.5 

Eleventh postoperative day 

103 

51.7 

Twelfth postoperative day 

103 

51,7 

Thirteenth postoperative 

124 

56.9 

day 

Fourteenth postoperative 

124 

56.9 

day 

15th and 16th post opera- 

100.0 

49.6 

live days 

17th and IStli postopera- 

108.9 

54.0 

tive days 

19th and 20th postopera- 

126.4 

49.6 

tive days 

21st and 22nd postopera- 

132.4 

53.8 

tive days 

23rd and 24tli postopera- 

122.1 

48.9 

tive days 

2oth, 26th, 27th, 2Sth 

156.6 

56.1 

postoperative days 

29th and 30th postopera- 

189.0 

69.3 

tive days 

31st-35th postoperative 
days 

36th-40th postoperative 

217.0 

82.6 

256.4 

86.3 

days 


F CALORIES GA P FE 


-iOU 

400 

400 


14.4 

718 

.128 

.10 

.24 

30.6 

702 

.267 

.27 

1.74 

30.6 

702 

.267 

.27 

1.74 

32.3 

752 

.307 

.271 

4.44 

32.3 

752 

.307 

.271 

4.44 

71.5 

1,336 

.691 

.671 

5.16 

87.8 

1,407 

.969 

1.121 

11.38 

87.8 

1,407 

.969 

1.121 

11.38 

92.7 

1,563 

.931 

1.113 

11.39 

92.7 

1,563 

.931 

1.113 

11.39 

131.5 

1,952 

1.136 

1.329 

13.73 

131.5 

1,952 

1.136 

1.329 

13.73 

141.0 

1,880 

1.035 

1.278 

12.09 

144.7 

1,963 

1.870 

1.401 

9.89 

145.7 

2,031 

1.879 

1.357 

8.71 

165.3 

2,242 

2.023 

1.473 

9.04 

144.9 

1,986 

1.876 

1.352 

10.26 

142.9 

2,173 

2.036 

1.494 

11.01 

175.2 

2,613 

2.177 

1,674 

11.07 

160.2 

2,650 

2.561 

2.012 

14.28 

160.4 

2,825 

2.571 

2.048 

14.28 


min C has a definite effect on fibroplastic healing and general reparative 
processes and adequate amounts are necessary to insure normal post- 
operative healing. Vitamin D in the form of viosterol has been shovm 
to influence favorably the hemorrhagic tendency in jaundice when given 
in with bile. It is also suggested that deficiency of vitamin C and the 
two lesser known vitamins, K and P, may be important in cases that 
show continued bleeding. The administration of orange juice has no 
deleterious effect on cases of high acidity, but rather lowers the acidity. 
Vitamin C also may be supplied in the form of cevitamic acid tablets 
and in cases that have marked pyloric obstruction it may be administered 
parentcrally. 

Ill the diets we are presenting, we have attempted to balance the 
mineral and vitamin content and post operatively we are supplying the 
patient with a more adequate calorie intake. In our cases the regimen 
has been well tolerated and we feel tliat tlie well-being of patients has 
been improved under this management. 
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ACUTE PEEPOEATED DUODENAL DIVERTICULUM 
A Case Eeport 

P. K. Boland, Jk., M.D., Atlanta, Ga. 

D iverticula of the duodenum have been reported since 1710' 
but their frequency has only been recognized since the recent de- 
velopment of better x-ray technique. The incidence of duodenal di- 
verticula has been reported to be as high as 1.2 per cent. 

Diverticula of the duodenum occur more frequently in tlie latter 
decades of life. Diagnosis is difficult. The symptoms arc usually sug- 
gestive of chronic appendicitis, peptic ulcer, gall-bladder disease, or 
colitis. There is nothing typical of the symptoms. Even when x-ray 
findings are positive, the gastrointestinal complaints are not necessarily 
caused by the diverticulum. 

Diverticula may be found on all parts of the duodenal wall, but the 
usual site is on the descending part and in the region of the ampulla 
of Vater. Usually the diverticulum springs from the inner and posterior 
aspect of the duodenum along the line of entrance of the vessels. The 
mucosa and imiscularis mucosa are protruded through the muscular wall. 
Thus, the diverticulum is very thin and it would seem that perforation 
would be common. However, as a matter of fact, I was able to find 
only a very few instances of acute perforation of a duodenal diverticu- 
lum reported in the literature. Hahu“ reported two cases with recovery. 
MonsarroU had one patient who also recovered. Thorek^ had a case 
associated Avith duodenal ulcer and Tjucinian^ reported a remarkable ease 
of a perforated duodenal diverticulum which was diagnosed by x-ray. 

Due to the rarity of this disease and the difficulty of making an opera- 
tive or preoperative diagnosis, I think the following case Avorthy of 
report. 

Case Report.— A white mnlc, aged 59 years, entered the hospital with the fol- 
lowing history: He had awakened at his regular time and gone about the usual 
activities of farming. After a hearty luncheon, he was resting on the porch when, 
at about p.n., he was suddenly seized with an intense upper abdominal pain 
which was so severe that he broke out in a profuse perspiration. He Avas assisted to 
a bed and his wife tried to relievo him by tlie administration of local applications, 
emetics, and enemas. Finally he was persuaded to send for a phy.sician who saw 
him at 6 r.M. The family physician made a diagnosis of a perforated ulcer and 
advised that he come to the city for an immediate operation. After some delib- 
eration and delay, the patient was persuaded to come to the hospital, which he 
entered at 1 a.m. Ho stated that he had never been sick before. He denied ever 
having had indigestion, gas, or any other digestive disturbance. His family his- 
tory and marital history wove irrelevant . 

On exantination lie was foainl to be a tvoll-iiourislie.l ivliite male weisiltiifr 175 
l-ounds ami having a height of six feet. His temperature was OS.G; pulse” 00; 
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The patient left the operating' room with a blood pressure of 120/SO and a 
full and regular pulse of 96. Two hours later symptoms of shock appeared, his 
blood pressure dropping to 80/50 and the pulse developing a rate of 140, Sup- 
portive treatment was begun but the patient died within another hour. 

At autopsy nothing of importance was found, except around the duodenum. 
There w^ere small collections of a creamy exudate along the anterior surface of 
the duodenum. No ulcers were palpated. The peritoneum was stripped off and 
a large collection of pus and duodenal contents (about 100 c.c.) was found along 
the second portion of the duodenum. The fluid lay between the duodenum and 
the head of the pancreas and in front of tlie right kidney. The duodenum was 
pulled out of its bed and a diverticulum about the size and shape of the index 
fmger (21/^ inches long and inch in diameter) was found in this collection 
of creamy fluid. The duodenum was split and the opening of the diverticulum 
was discovered % inch below the entrance of the common duct. This is the usual 
site for the openings of duodenal diverticula. There Avas a match-stick perforation 
at the tip of the diverticulum Avliicli Avas very thin and did not contain a muscular 
layer. 


SUMMARY 

A ease of a perforated duodenal diverticulum is presented. The symp- 
toms and signs are similar to those of a perforated peptic ulcer. The 
diagnosis may be missed, as it was in this patient, unless the possibility 
of such a condition is kept in mind. I would suggest that if the signs 
and symptoms point to a perforated ulcer and the intraperitoneal 
pathology reveals nothing more than an exudate along the anterior 
duodenal wall a small incision be made in the posterior peritoneum and 
a search begun for a diverticulum. 

REFERENCES 

1. Boyd, William: Surgical Pathology, Philadelphia, 1933, W. B. Saunders Com- 

pany, p. 269. 

2. Hahn, O.: The Duodenal DiA^erticulum, Ergebn. d. Chir. u. Orthop. 23: 392 

1930. ^ ' 

o. Monsarrot, K. W. : Acute Perforation of a Duodenal DWerticulum. Brit. J Surer 
14: 179-lSO, 1926. 

4. Thorek, Max: Duodenal Diverticulum With Ulcer, Illinois M. J. 55: 64, 1929. 



SURGERY 

respiratioiij 22; and blood pressure, 120/7S. The remainder of tlie physical exami- 
nation was normal, with the exception of the findings in the abdomen. 

Tlie upper half of the abdomen did not more '^dth respiration. There was 
very little tjunpanites and no distention. The upper lialf was boardlike, hut the 
lower half was quite soft. Except in the epigastrium there w'as very little tender- 
ness. On auscultation the abdomen was quiet. 

The unne was normal. The hemoglobin was 95 per cent; there were 5,000,000 
reds and S,500 white cells with 86 per cent polymorphonuclears and 14 per cent 
IjTnphocytes. Tlie shift was to tlie left. 
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A*' IK .'A 





Fip. 1.— A diagrammatic sketch showing^ a perforated duodenal diverticulum. 
The head of the pancreas wa.s omitted from drawing- and a small window was made 
in the anterior wall of the duodenum to demonstrate the diverticulum and its perfora- 
tion at the tip. 


The diagnosis of perforated peptic ulcer was concurred in and the patient was 
prepared for an immediate laparotomy. Under ether anesthesia, which wn.s j>re- 
ceded by an infusion, the patient received an upper rigid rectus incision. Tl»e 
rigidity persisted to sonic extent with the patient fully under the anesthetic. The 
peritoneum was opened, but no escaiie of gas was noted. About '*00 c.e. of a 
creamy exudate was aspirated from Morrison pouch and a search started for 

the perforation. T/ic entire duodenum was apparently free of ulceration. Some 

of this exudate adhered to the second portion of the duodenum. The stomach was 
normal. The appendix was found to bo acutely inflamed .and was removed. There 
was no perforation in this organ. The remainder of the intestines were injected, 
but no perforations were found. The pancreas and spleen were normal. The 
gall bladder was tense and <lid not eujpfy. There were rather dense adhesions 
between the stomach and gull bladder. The arllu’sions were freed and a clmlecystos- 
tomr pcrftirmcl in the hope flint possiMy flie KnII hIn.Mer nniihl nrroiint for tlie 
liree amount of cxmlnte. There was no pur in the hile ohtnineci from tlie n.-iiirn- 

tion of the gnll Wn'i'lcr. The alxiomen nna elo-e.I with the fenr that the correct 

had not been discovered. 
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cases involving the omentnm herein reported. Torsion could he demon- 
strated in only l of the 3 cases involving epiidoic appendages. In the 
other 2 cases the etiology v^as not Imowii. The epiploon had the appear- 
ance of being involved in an inflammatory process, but it could not be 
demonstrated to have come from the adjacent colon. 

The etiology of the torsion is unlmonm. In one of our cases the pain 
started suddenly, as the patient turned over in bed. Numerous etiologic 
possibilities have been suggested in the literature : 

1. There is sudden rotation of tlie body or violent exertion."^ ® Only 
one of our patients gave such a history. 

2. There is often a congenital malformation of the omentum®'® so 
that the part involved is long and narrow and therefore easily twisted 
on itself. 

3. The anatomic arrangement of the vessels may be such that the long 
tortuous veins twist around the short arteries as the omentum swings 
from the transverse colon.^ 

4. Venous thrombosis may be the first lesion. The veins would then 
become distended and vrould easily i^otate around the arteries. Throm- 
bosis of the vessels is always found at operation, but it cannot be demon- 
strated that it was present before the torsion, 

5. All inflammatory process starts first' and the torsion follows as the 
heavy inflamed omentum swings from the unaffected area. 

6. The omentum, heavy with fat, is a good subject for torsion, as it 
swings from the transverse colon. Farr and Bachman^^ have suggested 
that torsion is more apt to occur in well-nourished individuals. This has 
been our experience. 

PATHOLOGY 

The cases involving the omentum herein reported are all samples of 
primary torsions resulting in acute epiploitis. It seems likely, therefore, 
that the torsion is the original incident and that thrombosis and strangu- 
lation follow this. The torsion has been found to be both clockwise and 
counterclockwise. There is the usual picture of strangulation with 
damage to the blood vessel walls and extravasation of blood into the 
tissues. When the area involved is great, the abdomen usually- contains 
free bloody fluid. Infection is usually not present except as an invader 
to a point of lowered resistance. In none of our cases was there sup- 
puration present. At operation, a bluisli black mass is found, covered 
by the surrounding structures which are adherent to it by a plastic 
exudate. In an older lesion the involved omentum becomes completely 
gangrenous. If left alone, tliis either would be absorbed^ ~ or would 
result in an abscess,^ ^ depending iipon the size of the piece of omentum 
involved. 

In two of tlie cases involving an e])iploitic appendage, torsion was not 
demonstrated at operation. In the earliest case there was an inflamma- 



PRIMARY ACUTE EPIPLOITIS 

Eldridge L. Eliason, M.D., and Jullvn Johnson, M.D., 
Philadelphu, Pa. 

(From the Depaitmeni of Surgeri/f Hospital of the University of Fennsylvanici) 

'"T^HE TEPi\I epiploon is applied not onlj^ to the great omentum, but 
also to tJie gastrocolic omentum, the gastrohepatic omentum, and 
the numerous epiploic appendages found on the large intestines. Acute 
is i)rimary Avhen tiiere is no known etiology. AVhen the in- 
flammatory process is the result of the epiploon’s being caught in a 
hernial sac, or involved in the adhesions of a previous operation or 
adjacent diseased organ, it is considered secondary. 

Eitel,^ in 1899, was probably the first to describe a case of primary 
acute epiploitis. Plis case involved the great omentum and Avas reported 
as a rare tumor of the omentum. BaldAvin’s" report of a case in 1902 is 
said'* to be the first reported in this country. In more recent years there 
haA^e been numerous case reports either under the term acute epiploitis 
or primary torsion of the omentum. 

INCIDENCE 

CoAvell,^ in a review of the subject in 3.925, found only IS eases of 
primaiy torsion of tiie omentum. Bai’skj’ and Schwartz^ were able to 
find onl}^ 62 cases in the literature jirior to 1937. It was tlierefore 
thought that it Avould be wortii wliile to ropovi and discuss 13 cases of 
primary acute epiploitis. 

Eleven of tliese 13 patients Avere opei’ated upon in t)ie University Hos- 
pital during tlie fifteen years from 1922 to 1937. During tljat period 
there Avere approximately 30,000 patients admitted to the general 
surgical service. It Avould seem, tlierefore, tliat the disease is probabl.v 
more common tlian one Avould suspect from a review of the literature. 
The other 2 cases inelnded in tliis report Averc seen by the senior author 
in otlier liospiials. Eight of the 13 initieuts Avere males. Tlie age varied 
from 20 to 62 years. There Avould seem to be no reason that the con- 
dition should be confined to any sex or age group. It is notable, liow- 
ever, that there arc no children in tliis series. It has occiiri'cd in a child 
3 years of agc.^*^ 

ETIOLOOY 

Theoretically, primary acute epiploitis could result from (a) straniru- 
lation by toi-sion of the epiploon, (b) interrerenco witli the blood supidy 
l)v embolus or tliroinliosis, or (c) bacterial invasion of the epiploon 
throwdi the circulation or from the adjacent intestinal tract. The first 
of thew i)0.s-sil)ilitic.s wis found to hv (lie (■.■lusuiiv.- f.-iolor in nil of tho 

for publication. Jnn.mry II. 
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cases uivolvmg the omentum herein reported. Torsion could be demon- 
strated in only 1 of the 3 eases involving epiploic appendages. In the 
other 2 eases the etiology was not known. The epiploon had the appear- 
ance of being involved in an inflammatory process, but it could not be 
demonstrated to have come from the adjacent colon. 

The etiology of the torsion is nnknomi. In one of our cases the pain 
started suddenly, as the patient turned over in bed. Numerous etiologic 
possibilities have been suggested in the literature : 

1. There is sudden rotation of the body or violent exertion.^^ "" Only 
one of our patients gave such a history. 

2. There is often a congenital malformation of the omentum®'® so 
that the part involved is long and narrow and therefore easily twisted 
on itself. 

3. The anatomic arrangement of the vessels may be such that the long 
tortuous veins twist around the short arteries as the omentum swings 
from the transverse colon.^ 

4. Venous thrombosis may be the first lesion.^^ The veins would then 
become distended and would easily rotate around the arteries. Throm- 
bosis of the vessels is always found at operation, but it cannot be demon- 
strated that it was present before the torsion. 

5. An inflammatory process starts first* and the torsion follows as the 
hea\y inflamed omentum swings from the unaffected area. 

6. The omentum, heavy until fat, is a good subject for torsion, as it 
swings from the transverse colon. Farr and Bachman^^ have suggested 
that torsion is more apt to occur in well-nourished individuals. This has 
been our experience. 

PATHOLOGY 

The eases involving the omentum herein reported are all samples of 
primary torsions resulting m acute epiploitis. It seems likely, therefore, 
that the torsion is the original incident and that thrombosis and sti*angu- 
lation follow this. The torsion has been found to be both clockwise and 
counterclockwise. There is the usual picture of strangulation with 
damage to the blood vessel walls and extravasation of blood into the 
tissues. When the area involved is great, the abdomen usually contains 
free bloody fluid. Infection is usually not present except as an invader 
to a point of lowered resistance. In none of our cases was there sup- 
puration })resent. At operation, a bluish black mass is found, covered 
by the surrounding structures which are adherent to it by a plastic 
exudate. In an older lesion the involved omentum becomes completely 
gangrenous. If left alone, tliis either would be absorbed^^ or would 
result in an abscess^ depending upon the size of the piece of omentum 
involved. 

In two of the cases involving an cpiploitic appendage, torsion was not 
deiDonstvated at o])eration. In llie earliest case there was an inflamtna- 



70 


suKGirnv 


lory reaction in the fatly tissue of Die c])iploic apjiondage, so that it was 
red and injected and covei’cd with a wJiitisli exudate. In the ease of 
longer duration, Die epiploic appendage iiad assumed a bluisli black color 
and was coinjiletely surrounded with omentum. 

In the cases in tliis scries there were found three varieties of primary 
acute epiploitis from the clinical standpoint, tliat involving (1) the 
entire greater omentum, (2) a small part of the omentum, or (3) one of 
the epiploic appendages. Of the cases herein reported, two fall in the 
first group, tliree in the third group, and the remainder in the second 
group. 

SYMPTOMS 

Abdominal pain was Die onl}- constant symptom found in these cases 
of primary acute epiploitis. The symptoms 'were not diagnostic and 
differed in no respect from tliose frequently seen in acute appendicitis. 
In 5 instances the pain was generalized and later localized. It is sig- 
nificant, liowever, Diat in 7 of the 13 cases the pain was localized from 
the start and remained so. 

Nausea and vomiting were uncommon. Only 4 of the 13 patients 
vomited.* illulleiD'^ has reported that vomiting frequent^ preceded the 
pain ih torsion of the omentum, but this was not the case in this series. 

The severity of the pain undoubtedly depends largely upon the size 
of the strangulating epiploon. In the patients wiDi tlie entire omentum 
involved, the pain was severe. One patient was operated upon within five 
hours of the onset of pain. On the other hand, when a small portion 
of the omentum or an epiploic appendage is involved, tlie pain is not 
severe. Thus these patients reach the surgeon as a rule after a con- 
siderable dela5^ One patient in this group went seven days, and the 
average was about three days. 

FINDINGS 


The physical findings depend upon the extent of the pathology. Ten- 
derness was present in all eases. Tliere was some rigidity in all but 3 
patients. Of the 13 patients, 6 had a palpable mass. Several others 
were so rigid that tlie mass could not be palpated. Tlie finding’s were on 
the right side of the abdomen in 10 of the 13 eases. In 6 instances, the 
findings were definitely in the right lower quadrant. 

The blood count was lielpfiil only in indicating the presence of in- 
flammation. The W.B.C. was under 10,000 in only 1 instance. The 
highest was 16,500. 

The patients had very little fever, as a group. The highest tempera- 
ture upon admission to'the hospital was 100.3^ The temperature was 
below 99"^ in 7 of the eases reported. 


DIAGNOSIS 

Tlie diagnosis was made preoperatively in only 2 of the cases These 
were both on the left side and had a small tender mass palpable. The 
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usual diagnosis in these cases is acute appendicitis. This was true in 8 
of this series. When a mass Avas palpable, it Avas thought to be an ap- 
pendical abscess. In 2 instances, Avhere the pathology AA^as in the right 
upper quadrant, the diagnosis Avas acute cholecystitis. When a large 
portion of the omentum is invoh^ed and the patient is seen early, the 
findings mn,y simulate those of a ruptured ulcer A mass of tAvisted 
omentum in the flank has simulated kidney pathology 

The effort to make the diagnosis of primary acute epiploitis preopera- 
tu^ely is a matter of academic interest. It is true that one may often 
suspect the diagnosis, but it is impossible to be certain. It is sufficient 
to make the diagnosis of an acute surgical abdomen and to localize the 
pathology. To attempt to diagnose a strangulation of a small bit of 
omentum and thus aA^oid operation is a hazardous procedure. In this 
respect, it may be similar to the diagnosis of acute mesenteric lym- 
phadenitis in children. The diagnosis is often made and proA^ed to be cor- 
rect at operation, but one cannot be certain enough to aAmid operating for 
appendicitis. To depend upon a nonoperatiAm diagnosis of this sort 
sooner or later AAnll lead to trouble from a ruptured appendix. 

TREATMENT 

The treatment of primary acute epiploitis is resection of the inA^oh^ed 
epiploon. The diseased tissue is usually surrounded hy and adherent to 
the adjacent structures by a plastic exudate, except in the early cases. 
It is easily separated from the surrounding structures by finger dis- 
section. 

Ill 2 instances in this series, a resection of the omentum AAms not done. 
In one case the pain stopped suddenly before operation and the omentum 
AA^as found at operation to have become untAvisted, In a second case 
the omentum was untAvisted at operation and Avas obviously Auable. 
This latter procedure is adAUsed against because of the danger of an 
embolus^’^ from thrombosed A^essels. Thus, the omentum should not be 
untAAusted unless it can be demonstrated that CA’^en thrombosis is not as 
3"et present. 

It is undoubtedly’’ true that Avhen only a small segment of omentum is 
iiwolA’^ed, spontaneous reeoA’^ery may occur by absorption of the neci'otic 
material. It is also probable that if absorption does not occur and an 
abscess develops, it Avill be Avell Avalled-off. For this reason, no doubt, 
Schrager and Bergen^® haA^e adA^oeated nonoperath^e treatment at first, 
Avith late drainage of the abscess should it occur. This Ave consider poor 
surgical practice, especially since a positive diagnosis cannot be made 
before operation. 

RESULTS 

The results of surgical excision of the inflamed epiploon are uni- 
fovmly good. Tlicse patients run the usual risks of the complications 
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and catastrophes of surgery naturally. One patient in this series died 
of postoperative pneumonia. The abdomen \Yas clean at autopsy. In 
none of the patients in this series had the pathology progressed to ab- 
scess formation. In such an event the prognosis should be good with 
surgical drainage, and the course of events similar to that seen in an 
appendical abscess. 

The patients in this series have been followed from three months to 
fifteen yes.vs and in no instance has there been a recurrence of the 
trouble. 


SUMMARY 

1. Primary acute epiploitis is an uncommon condition of which thir- 
teen cases are herein reported. 

2. The diagnosis of primary acute epiploitis should be made, only to 
be confirmed at operation. 

3. The treatment is excision of the inflamed epiploon. 
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ISOLATED JNJUE-Y OF THE MESENTERY "WITHOUT 
PERFORATION OF THE ABDOMINAL WALL 

W. Duncak Ow'exs, i\r,D., JIiami and JUahi BcAcn, Pda., and 
J. i\L SIcCDAMnocir, JLD., JIiami, Fda. 

(From the tSnrr/ical Service of JacX'son T^Icmorxal Hospital) 

ISOLATED injury of Die jneseniez'y 'vviDioiit perforation of the tih- 
I clominal wall is so rare tliat it seems Avortli wliile to report siicli a case, 
if only so that it may be on record. 

In 1920 Pi'utz^ could collect only 36 cases. BigrJiteen of tliese were 
operated upon, 8 dyin*?; in IS not operated upon, all died. 

1936 Mandillon and PoinoP were able to review 70 operated cases 
and added 3 of tlieir owni. Prom a mortality of 57 per cent they con- 
elude that the prognosis depends mainly upon the time elapsing before 
operation, the extent of the injury, and the degi*ee of shock. 

Case Report. — Jackson iMemorial Hospital Ho. C-7007. On Sept. 7, 1937, at 
nhoiit 6:00r.^n, a 2-roar-ohl white girl wasplaying beside a 4 foot wall built of 4 by S 
incli concrete blocks between wliicli the cement had not hardened. Each block 
weighed approximately fen pounds. ^\'hen a 12-year*oId girl leaned over this 
wall to pick up the child, the wall collapsed and the baby fell beneath girl and 
blocks. Vomiting occurred at once and in about fifteen minutes there W’as an 
involuntary stool. The baby retained consciousness and shortly began to cry. 
She was given a hypodermic (morphine?) by a physician and promptly went to 
sleep. About 1:00 A.sr. she n\\mkoned screaming so uas taken to the hospital. 

Physical examination at 2.: 00 a.m. revealed a normally developed and well-nour- 
ished white female of about 2 years of age, who presented a picture of acute 
shock: thirst, marked pallor, great restlessness; pulse, IGO plus, very weak; respi- 
rations, 32 to 40, shallow and grunting; profuse sweating. The abdomen showed 
several small contusions over the upper half and was tense and did not move witli 
respiration; definite muscle spasm approaching rigidity, especially in upper left 
quadrant; extreme tenderness tliroughout, but most marked in upper left quadrant; 
no peristaltic sounds heard; shifting dullness in the flanks. Rectal examination 
revealed fullness and tenseness in the cul-de-sac. Heart and lungs presented no 
abnormalities. Blood pressure, SS/oO; voided urine, negative; R.B.C., 4,150,000; 
hemoglobin, 71 per cent; W. B. C., 27,700; polymorph onuclears, SO per cent. Up- 
right x-ray of the abdomen showed an intact diaphragm and no subdiaphragmntic 
gas. 

Diagnosis . — Acute shock, jntra -abdominal liemoriliage, most probably from rup- 
toed spleen. Antisliock treatment, including a transfusion of 200 c.c. of citrated 
blood, so relieved the condition of acute shock that it was felt the baby could stand 

operation. 

Operation . — At 4:00 A.M., under drip ether anesthesia, the abdomen w’as openljd 
through an upper left rectus incision. A small hemorrhagic area was encountered 
in the muscle, apparently eccliymosis from the trauma. On opening the peri- 
toneum, free bright blood escaped, suction recovering 200 c.c., besides a quantity 

Heaved for publication. January 6. 1939. 
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of clots eventually sponged out. The spleen, liver, diaphragm, and anterior vrall 
of stomach were uninjured. There U’as no free blood in the lesser sac. The 
omentum, colon, and mesocolon were intact. Exploration of the small intestine 
and its mesentery revealed a laceration in the mesentery through both leaves at 
approximately its niidportion. This laceration was about 15 cm. in length, be- 
ginning 1 cm. from the posterior attachment and extending to 1 cm. from the 
intestine. There were many freely bleeding points, all apparently venous, as no 
spouting points were observed and the pulsations of an artery could be seen in 
the edge of the rent. The adjacent intestine was healthy looking with moist, glis- 
tening serosa so it was felt that its circulation rvas not impaired. All bleeding 
points were tied and the laceration repaired by opposing the peritoneal edges on 
both sides with interrupted sutures, no through-and-through sutures being placed 
The abdomen was closed in layers without drainage. 

The postoperative course, though a bit stormy at first, caused no real concern 
at any time and the baby W'as discharged on Sept. IS, 1937. She has been seen 
at frequent intervals and never have any ill effects of the injury been noted. Now, 
fourteen months later, she is not constipated and is normal for her age in every 
way. 


COMMENT 

This case presented an interesting diagnostic problem, both preopera- 
tively and at operation. The picture was certainly one of intra- 
abdominal hemorrhage. With hollow viscera and kidneys appareiitl}’' 
ruled out, rupture of liver or spleen seemed most likely. Location of area 
of greatest tenderness and of greatest spasticity in left upper quadrant 
pointed most logically to the spleen. 

The described injury might easily be overlooked in the event of &st 
finding other injury; this could account for otherwise unexplained 
deaths following trauma to the abdomen. 

If unoperated recovery from such injury should occur, the circulation 
to a loop of intestine might be so impaired as to cause a stenosis,^ pos- 
sibly so long afteinvards that history of trauma could not be elicited. 

Operation as soon as the condition of the patient warrants it is the 
undoubted treatment, and, in view of the reported 57 per cent mortality, 
is obviously often delayed too long. 
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KHABDOJIYOSARCOJIA 

KEPonT OF Case Presentixcj Ux usual Peatuiu^s AVitii Peferexce to 
Age, Race, Site of Oiuoix, and iMANXEu of Growth 

H. Harper, and J. ]\I. Pedkk, IlLD., Anderson, S. C. 

(From the Sections of Surgery and Pathology of the Anderson County Hospital) 

13 HABD0I\I\ Oi\rATOUS tumors are usually found in young persons 
-I V and children in such positions as the heart wall, bladder, vagina, 
kidney, esophagus, and uterus. These tumors contain cells of many 
varieties and among them are found atyjucal, striated muscle libers. 
However, it is unusual to find a tumor eom])osed exclusively of muscle 
tissue and the admixture is often with such constituents as cartilage, 
loose cellular connective tissue, myxomatous areas, and even epithelial 
structures. Tiie suspicion, thei'efore, is aroused that the i*habdom.yomas 
are closely related to tlie mixed tumors or teratomas.^ Eliabdomyomas 
of tlie skeletal muscles are rare and of the 18 eases reported up to 1913, 
Kuttner- rejected 6 and reported the others as questionable. A seareli 
of the tumor registry of the Army ]\Iedical Museum by one of us 
(J. M. P.) revealed several authentic eases in which the neoplasm origi- 
nated in a skeletal muscle. None of tliese, liowever, arose from the 
sternocleidomastoid muscle which was tlie location of the tumor reported 
here. 

Case Keport. — F. D., male, colored, aged about 75 years, entered the liospital 
on Oct. IS, 193S, complaining of a large tumor mass on left side of neck. The 
patient did imt appear to be acutely ill and his chief difficulties arose from in* 
ability to rotate bis bead and from respiratory embarrassment due to pressure on 
the trachea by the tumor. 

Family History . — Father had 'Mumps on neck for years that Doctors called 
scrofula.^’ This patient, however, died from an attack of typhoid fever at tlie age 
of 65 years. The family history otherwise was irrevelant. 

History of Present Illness . — The patient had enjoyed excellent liealth all of Ids 
life. He stated that in the region of the present neoplasm, there had existed a 
small nodule about tbe size of a ben’s egg for about fifty years. About four 
montbs ago this had begun to enlarge without accompanying pain and remained 
symptomless until its bulk mechanically interfei-ed witJi head rotation and I’cspira- 
tion. Ko history of trauma preceding this sudden activation of tbe tumor could 
be elicited. 

Physical Examination. — Tljcre was a tumor mass about the size of a grapefruit lying 
to the left of tbe midline of tlie neck (Fig. 1). The overlying skin was smooth 
and shiny. The neoplasm beneaUi was densely adliercnt to tlie skin and to sur- 
round in structures. The mass was hard and nodular, irregular in outline, and 
bad no signs of fluctuation. 

for publication. December 29. 193S. 
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The borders of the tumor were rouglil^; .’mapped out to be the ramus of the 
mandible above, the sternoclavicular angie.^' below, the posterior auricular space 
posteriorly, and anteriorly the anterior belly ^'6f the right sternocleidomastoid muscle. 

Aside from a mild systolic murmur and arteriosclerosis, the remainder of the 
physical examination was essentially negative'. ' 

HadiologisVs Nov. 5, 1938 (Dr. Frank Wrenn), x-ray of chest showed: 

The right lung was apparently clear throughout. The left lung showed a con- 
solidated area in the midportion. This was not sharply marginated, but was 
strongly suggestive of a metastatic lesion. 

Operation , — The mass was exposed by a longitudinal incision under local anes- 
thesia. There was no suggestion of encapsulation and no line of cleavage could 
be determined ; therefore, it was necessary to dissect the tumor free from the 
surrounding structures. As vascularity was quite marked, the amount of bleeding 
caused by this procedure was considerable. 



Fig. 1. Fig, 2. 

Fig. 1. Tumor mass in neck. Nodulai' characteristics apparent in this photograph. 

specinien.^ Note three distinct zones. The upper contains the 
nodules ; the middle is dense and shows cartiiage-like material interspersed 
with rosettes of soft pink tissue. The lower zone is composed of very soft, friable 
tissue, so necrotic that some of it washed away in the fixing solution. 


Gross 'Examination of Tnmor , — The excised mass weighed 1,100 gm. and meas- 
ured 1/ by 11 cm. It was nodular, dusky red in color, and the outer surface con- 
tained a number of tabs of connective and normal-appearing muscle tissue. The 
cut surface uas bathed in glairy mucus and showed a wide variation in structural 
detail. (Fig. 2.) It nas apparent that three distinct zones could be classified. 
The upper contained several nodules of bony hardness which required the use of 
a saw to execute their division. 


In the ccntrul zone the tissue was of a soft eartilaginous texture, yellowish in 
° "S 'v ere inset several pink rosettes of imiscle-like substance, the 
radratme arms of wlueb fumlly blenae.! and were lost in the cartilage frame. In 
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the lower zone the tissue was very soft and friable, so much so, in fact, that por- 
tions of it washed free in the fixing solution. 

Microscopic Exaininatioii . — Sections cut from the bony hard nodules of the 
superior pole failed to show evidence of ossification. Only hyalinization was demon- 
strated. Blocks cut from the cellular areas varied somewhat in their general archi- 
tecture, but the picture had an essential sameness, showing irregularly arranged 
strands and masses of acidophile, fusiform cells separated by a scant, hyalinized 
stroma. (Fig. 3.) In many instances longitudinal striation was marked and in a 
few cases transverse striation could be demonstrated. Liberally sprinkled among 
these fusiform cells were bizarre giant cells, which were more plentiful in some 
areas than in others. Some of these giant cells showed striation and vacuolization 
of nucleus, giving them all of the characteristics of the spider celP’ described 
by Ewing.3 (Fig. 4.) 

Diagnosis. — EJiahdomyosarcoma. (Sections were sent to Brs. James Ewing, A. C. 
Broders, Edgar A. Fund, Kenneth Lynch, and J. E. Ash, with the request that an 
opinion be given. In each instance these authorities concurred wutli the diagnosis 
made by us.) 

Postoperative Progress . — In the six weeks that have elapsed since operation the 
patient ^s course has been steadily downliill. He has grown gradually weaker until 
he remains in bed all of the time. Sleeplessness has to be combatted by use of 
strong sedatives. Cough is very bothersome and considerable mucus is expelled. 
The site of operation is densely edematous and it is believed that there is a be- 
ginning local recurrence of the tumor. 

Radiologist ^s Report. — ^Pec. 20, 1938 (Hr. F!rank IVrenn) : In the right lung, 
just above the diaphragm, there is a round, opaque shadow about 2 cm. in diameter. 
In the left lung there are several round, opaque shadows throughout the lower 
lobe, varying from 0.5 to 3 cm. in diameter. In the upper lobe there is one similar 
shadow about 2, cm. in diameter. These shadows are interpreted as being metastatic 
lesions from a new growth. The development has been very rapid since the report 
of Nov. 5, 1938. 


COMMENT 


A rhabdomyosarcoma is reported which originated in the left sterno- 
cliedomastoid muscle of a colored man 75 years of age. We can find no 
record of a similar tumor arising in this site; likewse, no record can be 
found of this neoplasm appearing in the skeletal muscles in the colored 
race. 


The age of the patient presents a most unusual aspect, and the fact 
that the tumor lay dormant for more than fifty years and then suddenly 
sprang forth in full malignancy appears to lend support to the theory 
that rhabdomyomas are closely related to the mixed tumors or teratomas. 


We wish at this time to express our gratitude to the several eminent authorities 
who so graciously aided m confirming the diagnosis We are also indehfefl to tho 
courtesy of Lieut C^. LB. Ash, Medical Corpru S. Army forsuppUdnl photo- 
micrographs and to Br. Frank Wrenn and Miss Fronde StewVrt of 
of Radiolog>- of the Anderson County Hospitah lor their JacTous a?d m 
and in preparing photographs used in illustrating this arSf^ ^ ^ ^ studies 
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VENOUS JrESENTBRIC OCCLUSION 
A Clinical Discussion and ExrERDtENTAL Study 
J. Iv. Donaldson, SLD., and E. B. Sivk/^ JI.D., Little Eock, Akk. 

(From the Department of Surgery, University of Arkansas School of Medicine) 


jVyf ESENTEEIC vascular occlusion and mesenteric thrombosis arc 
terms which, as used clinically, describe tliose disorders in which 
an obstruction of the mesenteric vessels is present, but in which a direct 
occlusion of the lumen of the gut itself is not associated. In several 
conditions, as in volvulus or intussusception, tlie direct occlusion of the 
mesenteric vessels which may accompany obstruction of the gut lumen 
may cause a more fulminating picture than gut lumen obstruction itself. 
But by clinical custom, the mechanical features referring to gut lumen 
obstruction dominate tlic diagnosis. In other words, pathologically 
speaking, mesenteric vascular occlusion or mesenteric thrombosis occurs 
sooner or later in several conditions ordinarily listed under the heading 
of intestinal obstruction; but in the clinical Avorld we have come to asso- 
ciate the terms predominantly with a particular s3nidrome. This sjm- 
drome for our purpose ma.y be described apt!}’' b3^ a quotation from 
one of our popular textbooks: '‘S.vmptoms are sudden, violent, diffuse 
abdominal pain witli collapse, sub-normal temperature, and signs of 
ileus.^ There is leukoc^dosis, a late temperature, palpable mass, evi- 
dence of free fluid, and earh" peritonitis. ’’ Further quotations from 
medical and surgical textbooks could be cited to illustrate that this 
fulminating picture is the one usuall.y associated with the terms mesen- 
teric occlusion or mesenteric thrombosis. However, there is some text- 
book mention of a more slowly" progressing occlusion. And a number 
of writers, including Larson, Meyev, Douglas, Oclisner, Cave, Held, and 
Goldbloom, and one of us have mentioned or discussed in the journals 
a slower more deceptive type. Nevertheless the clinical conception of 
mesenteric vascular occlusion is a somewhat inadequate one, frequently 
not taking into full cognizance the varving manifestations and possi- 
bilities which the clinical term implies. Some of the confusion attendant 
upon the subject is illustrated in the following quotation from i\Ie3^er; 

. more detailed information is necessarv to enable one to determine 
positivel}’’ whether or not a segment of bowel will recover function or 
if changes leading to death from toxemia or gangrene will occur. In 
Garcia's ease there was a grey color, lack of tone, dilatation of the 
bowel over a large area, .vet recovery occurred promptly witliout resec- 
tion. In Penniiiger's case only one foot of bowel appeared anemic and 
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reacted sluggishty to stimulation; no resection was done and at post 
mortem six days later this segment was found to be gangrenous. In 
one of Davis ^ cases the entire small bowel seemed gangrenous, yet re- 
coveiy occurred without resection, while in one of Cabot’s cases the 
color seemed to return but the bowel was found to be gangrenous the 
next day. Loop had a similar experience.”® 

In this presentation we ulll discuss only venous occlusions in which 
the lumen of the gut is not obstructed. When venous obstruction occurs 
in closed loops, the rapid collection of fluid and gas within the loop 
secondary to a pure venous occlusion brings about rapid loop distention 
and undoubted^ rapid secondary interference with arterial supply. 
Since much experimental woi'k has l^een done by others with the closed 
type of loop, we would stress the difference in the patholog}’' of the 
two types and the fact that we refer liere to unobstructed loops. 

In 1935 one of us pursued experimental and clinical observations 
directed at more clearly identifying the slower more deceptive clinical 
course which may be associated with a pure venous mesenteric occlusion 
in which the gnt lumen remained unobstructed.- At this time we dis- 
cussed the etiology of this condition, and upon the basis of our own 
clinical and experimental observations as well as some case reports of 
others, we made the following statement regarding the symptoms of a 
certain type of venous mesenteric thrombosis : ‘ ‘ Since venous mesenteric 
thrombosis may occur as a complication of various conditions .... it 
is obvious that the picture may be complicated by various elements of 
pathology. Generally speaking, however, except in that type of venous 
mesenteric thrombosis initiated for example by sudden volvulus or in- 
tussusception, the onset and course would seem to be relatively slow, 
and initiated by pains of a moderate collicky nature. Two of our case 
histories here reported and two other similar histories of cases found 
in the recent literature, are particularly interesting as regards the sev- 
eral days’ duration of symptoms before the victims seem to have given 
themselves particularly serious consideration. Another striking sjunp- 
tom in the syndrome of this disease is the disproportion of the abdominal 
tenderness and the duration of symptoms, to the abdominal rigidity. 
The abdomen is usually widely and definitely tender to deep palpation 
and the abdominal rigidity is not nearly as marked as one might expect 
it to be when the possible duration of the complaint and definite tender- 
ness are considered. The nonnal leucocyte relationship is only mod- 
erately disturbed in the early stages, but is markedly distorted later. 
An engorged intestinal wall may or may not be felt as a palpable mass. 
Occult blood is uniformly present in tlie stool and bowel movements 
continue, dark aud soft to liquid in nature. Dark brown ‘coffee ground’ 
like vomitns may supervene. The temperature range in the uncom- 
plicated picture is low. Intestinal ‘fluid levels’ are usuallv absent 
Unless the possibility of the disease is kept in mind it will be invariably 
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very difficult to recognize it as a definite surgical condition in its earlier 
stages when surgeiy should offer a very excellent i)rognosis. Intestinal 
obstruction, appendicitis, peritonitis, peptic ulcer, lead colic, 'simple^ 
enteritis, cholecystitis, gastritis, typlioid fever, arc among the diseases 
most lilvely to be confused by tlie expert/^ 

We demonstrated in a small series of experiments accompanying this 
previous discussion that occlusion of the veins alone in segments of gut 
up to 25 cm. in length would cause in many instances sufficient edema, 
discoloration, and sogginess of the gut to indicate that gangi’ene was 
present or would supervene; and that, with this condition existing, a 
recoveiy of the animal might occur. We showed that in this small 
sei'ies, larger areas of gut could be involved in a pure venous occlusion 
with recovery of the animal ensuing than was possible when the arteries 
were involved. We concluded that in rather marked venous occlusions 
arterial supplj^ at times remained sufficiently unimpaired and the gut 
wall sufficientlj’' imdamaged that a collateral circulation through the 
omentum and adjacent mesentery in conjunction with lymphatics, even- 
tually would establish sufficient circulation to allow clinical recoveiy. 
Pui’ther thought upon this subject of venous mesenteric occlusion and 
comments of others similar to the quotation from Meyer above relative to 
confusion regarding it stimulated our curiosity and we decided to carry 
out some additional simple experiments. We concluded previously that, 
even though some of our experimental animals recovered completely, 
resection of the gut was, as a rule, probably tlie safest procedure to 
follow when venous mesenteric occlusion was recognized. 

We are following two clinical objectives in this presentation. One is 
to attempt to establish more definite clinical concepts of venous mesen- 
teric occlusion and to contrast venous with the more frequently described 
but less frequentlj^ occurring arterial occlusion. The second objective 
is to attempt a more precise correlation of the patholog^^ of venous occlu- 
sion with clinical manifestations, prognostic and therapeutic indications. 

KXPERIMEXTAL PROCEDURE 

The experimental element of this paper has resolved itself in one 
sense perhaps to determining the extent to which collateral circulation 
will establish itself in venous occlusions. But one following tliis subject 
closely can see that an attempt to suimise at the operating table as to 
when" and when not circulation might become sufficiently established 
before gangrene or destruction of tlie gut occurs, might be more difficult 
than appears on first thought. As most experienced surgeons Iniow, a 
number of tests directed at determining the viability of the gut at tlie 
operating table have been described and used vdtli somewliat question- 
able success. ^ 

As far as we have been able to determine, circulation within tlie gut 

of a dog is sufficiently similar to that of the human being for us to 
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assume that conclusions which have been reached here apply fairly 
accurately to human beings. 

Fig. 1 diagrammatically illustrates the simple technique which we used 
in producing occlusion of the mesenteric veins. We selected the desired 
site and length of gut to be involved and placed the mesenteiy on a 
stretch with the finger at the sites selected for the ligatures. By rolling 
the vessels gently on the stretch over the finger, in most instances we 
were able to insert a needle between the artery and vein and encircle 
the vein with a small ligature without damage to the artery and with 
inclusion of very few of the Ij^mphatic radicals. The lumen of the gut 
was left undisturbed. All the veins in the mesentery leading from the 
area to be involved were ligated at the sites of easiest election in such a 
manner that no venous return through the segment of involved mesen- 
tery was possible. Though we have on several occasions cut the mesen- 
teiy along the gut margin between the mesenteric vessel radicals to 
insure severance of any minute collaterals within the mesentery, we feel 
that this is in most instances unnecessary. The weblike collaterals seen 
between the main vessel branches in the mesentery of most dogs are so 
small and scanty that they are incapable within themselves of producing 
any wortliAvhile collateral function in a short length of time. 



Aperies and lymphatics Ire' 


The lower ileum was the site most frequentlj^ selected, though the 
jejunum was sometimes used. 


^ Following completion of the ligation, the potential sources of collateral 
circulation arc few Those tvhieh may be developed from structures 
winch may later adiierc to the involved gut, such as omentum, and that 
circulation winch may develop or he carried on through adjacent iin- 
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diinic'jgecl bon'd nviJJ tissues arc to be considered. TJie mesenteric 
lymphatics also arc potent ial cliannels j’oi’ the cj^^ress of some edema. 

1 he degree of damage winch was consistent or inconsistent with clin- 
ical recovery and arbitrary mortality percentages was determined as 
indicated in the accompanying tal)]es. OMicr observations, reflecting 
possibly upon tlic clinical aspects of this problem, were also made. 

FortV'seven animals v'ci’c used in the study, tliough jiine of these 
were discarded in the final analysis. 

EXUKfeii\[EiVTAL KESUETS AXD DISCUSSION 

In Comparing the result. s of A'enous occlusions with arterial occlusions, 
it is well to remember tliat it has been stated that collateral arterial 
circulation through the tissues of the bowel wall itself can be success- 
fully carried on over a maximum lengtli of about 2 inches. A review 
of Table I shows the results of sudden venous occlusion without gut 
lumen obstruction in segments of small bowel 20 to 40 inches in length. 
In the sixteen dogs in which these lengths were used one dog may be 



-pig, 2. ^This is a photograph of a segment of small bowel AVhich showed recoverj' 

following a venous occlusion. Adhesions involving adjacent structures and 

have been separated. Though it cannot be clearly seen in the photograph, definite 

vessels are running within the two heavy strands clearly visible m the omentum. 

These vessels, as mav be seen, are closely adherent to the loop and 

could be demonstrated that definite collateral branches from them had established 

themselves in the gut wall. 


said lo have recovered. This animal (Dog 2, 20-incii segment) lived 
sixty-eight days, and, tliongli the bowel was not completely repaired, we 
believe death was not dne to liowel involvement. Dogs 3 and 15 lived 
twelve days from the onset of occlusion and at autopsy the bowels ap- 
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Table I 


Venous Occlusion Loops (Gut Lumen Not Obstructed) 
(20 to 40 Inches) 


DOG 

NUMBER 

SERIAL 

NUMBER 

DATE 

OPERATED 

UPON 

LENGTH 

OF LOOP 
INVOLVED 

RESULTS 

REMxVRKS 

1 

S10-D4 

7/24/38 

2.0 in. 

Found dead 
7/25/38 

Gut black, considerable bloody 
peritoneal fluid ; not perfo- 
rated 

2 

S10-D7 

7/25/38 

20 in. 

Found dead 
10/1/3S 

Loop involved in Grade 2 adhe- 
sions to self and mesentery 

3 

SlO-Dll 

7/31/38 

20 in. 

Found dead 
8/12/38 

Gut loop slightly distended; deep 
gray-black color 

4 

S10-D14 



Found dead 
8/2/38 

Loop perforated, peritonitis be- 
^nning 

5 

S10-D16 

8/ 2/38 

20 in. 

Found dead 
8/3/38 

Loop very black; no perfora- 
tions, peritonitis, or ileus 

6 

SIO-DIS 

8/ 9/38 

20 in. 

Found dead 
8/10/38 

Loop very black; no peritonitis 
or perforations 

7 

S10-D28 

8/18/38 

22 in. 

Found dead 
8/19/38 

Bloody fluid peritoneal cavity; 
no perforations ; loop edema- 
tous, heavy, very dark ; no 
peritonitis 

8 

S10-D15 

8/ 2/38 

25 in. 

Found dead 
S/3/3S 

Loop black; no perforations or 
peritonitis 

9 

S10-D23 

8/11/38 

30 in. 

Found dead 
S/13/3S 

Gut deep purple, distended; no 
perforations 

10 

S10-D22 

S/11/3S 

30 in. 

Found dead 
S/12/3S 

Gut deep purple, distended 

11 

S10-D21 

8/11/38 

30 in. 

Found dead 
8/12/38 

Loop almost black 

12 

S10-D20 

8/11/38 

30 in. 

Found dead 
8/12/38 

Gut loop deep purple; no per- 
forations 

13 

S10-D19 

8/11/38 

30 in. 

Found dead 
S/11/3S 

Loop veiy’^ black; no perforation 

14 

S10-D17 

8/ 9/38 

30 in. 

Pound dead 
S/10/38 

Loop black; no perforations or 
peritonitis 

15 

S10D13 

7/31/38 

30 in. 

Found dead 
8/12/38 

Gut deep red in color, somewhat 
distended adhesions forming; 
not particularly edematous; no 
peritoneal fluid ; cause of death 
unknown ; dog apparently 

could have recovered 

16 

S10-D12 

7/31/38 

40 in. 

Found dead 
8/1/38 

70 Ur. 1 O" 

Loop very dark 


Lived 12 days 2 (12!5%) 

Recovered 1 ( Q2^n) 

Mortality 0*3 77c 


pcai’ccl to be in a condition possilily compatible with recovery. The 
I’emaindei of animals in this group except two died within 72 hours 
The following points are of interest: (1) The first thing of note is that 
ultimate recovery without surgery must be rare when segments of the 
small gut of 20 to 40 niches are involved in pure complete venous mesen- 
teric occlusion even with the lumen of the gut unobstructed. Countin- 
Dog 2 as a recovery, the mortality in this group would be 93.8 per cent 
Lven though this is high, it is not as high as the mortalitv of arterial 
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occlusions of this lengUi.^ TJie latter give a 100 per cent mortality with- 
out suigei 3 \ (2) A point of special interest is the relative slowness 
Antli which tlie clinical manifestatioiis occasionally may pz^ogress even 
in these lengthy loops in which sudden venous occlusions have occurred. 
In two animals (Dogs 3 and 15) it ma 3 ’“ be seen that twelve days 
elapsed before death occurred. This is in mai’ked contrast to the rapid 
(deatli in twenty-four to forty-eiglit liours) declination which invariabty 
follows all complete arterial occlusions of the same lengths, and is in 
keeping with a type of sj’^ndrome of venous mesenteric occlusion which 
has been described as clinicalty possible in human beings wdien even 
rapid or sudden venous occlusions appai'cntly liave oecuiTed. 

In Table II (segments 12 to 16 inches in lengtli) it is seen that one 
dog lived sixteen daj^s following the occlusion before djdng, substantiat- 
ing again the clinically slow sj^ndrome Avhich maj" occur in venons occlu- 
sions. One animal (Dog 4) died from intestinal obstruction fz'om adhe- 
sions about the involved site; and we are disposed to count the bowel 
wall in tliis animal and in Dog 9 as compatible with potential clinical 
reeoveiy. Doing this, the pez’centage of death is calculated as 81.8 
per cent. In tlie remaining animals of tliis group, death occurred 
TOthin three da,ys. 

In the eleven dogs (Table III) in whicli we used 10-inch segments 
(25 cm.) the mortality rate diminished but remained quite high (72.7 
per cent). Again here it ma^^ be seen, liowevei', that the slo'wness of 
the S}uidrome in these relativety short occlusions maj^ be rather pro- 
nounced (though as seen from the tables it is frequentty fulminating) 
and that experience with it explains the clinical manifestations and slow- 
ness of the progress that lias been observed in human beings. We would 
mention especialty the liuman case of Held and Goldbloom^ and two of 
the cases which we previouslj^ reported in whicli the domiward progress 
of the patient extended over a period of one to three weeks; and in 
which the patients themselves had failed to promptty i*ecognize a serious 
condition.^ This is to be contrasted with arterial occlusion proper in 
which the usual fulminating s^mdrome brings the patient rapidly to tlic 
doctor and in which the condition is recognized prompt!}^ as being sur- 
gical. 

Dog 4 in Table III, which liad recovered completety and which was 
killed on the thirty-seventh day, was quite interesting. The 10-inch 
loop which had been involved in venous occlusion showed a most dis- 
tinct demarcation and discoloration. Tlie gut wiiicli had been involved 
in oeclnsiou presented a medium dark, distinct brovm, somewhat streaked 
color over the entire wall surface, contrasting vividly with the color 
of the adjacent good gut. The wall itself had recovered fairly well, 
thoucrli grossly some fibrosis seemed present. AYe assumed that the dis- 
coloivntion was due to pigment from the brokon-domi blood cells of the 
hemorrhagic infarction and edema which followed the veuovs occlmjon. 



table II 

Yenous Occlusion Loops (Gut Lumen Not Obstructed) 
(12 to 16 Inches) 



SERIAL 

NUMBER 


DATE 

OPERATED 

UPON 

length 

OF LOOP 
INVOLVED 

results 

10/11/38 

10/11/38 

12 in. 

12 in. 

Found dead 
10/13/38 
Found dead 
10/13/38 

9/16/38 

12 in. 

Found dead 
9/17/38 

9/19/38 

1 

13 in. 

Found dead 
10/16/38 

i 


13 in. 

Found dead 
10/2,7/38 


Gut reddish purple; no perfora- 
tions or general peritonitis 
Gut reddish purple; no perfora 
tions or general peritonitis 


Not perforated; black 


IVas reopened 9/26/38; Grade 2 
adhesions to area, of mesen- 
tery and omentum; collateral 
circulation being established ; 
adhesions freed ; found dead 
10/16/38 apparently from me- 
chanical obstruction of adhe- 
sions; gut loop blue 


No peritonitis; gut dark, necrotic 


Microsco'j^ic Findings 
Hemorrhagic infarction, necrosis, or post- 
mortem autolysis 

S10-D38 10/24/38 14 in. Found dead 

10/2.7/38 



Fibrinous exudate about loop ; 
gut black; some fluid in abdo- 
men; no general peritonitis or 
ileus 


S10-D27 9/18/38 15 in. 


S10-D34 10/10/38 15 in. Found dead Loop reddish purple; no perfora- 

10/12/38 tions 

S10-D27 9/18/38 15 in. Found dead Free bloody fluid and gut per- 

9/18/38 forated 

16 in. Found dead Reopened 9/26/38; Grade 

10/11/38 adhesions omentum and mesen- 

tery; collateral circulation be- 
ing established apparently ; 
loop heavier, moderately deep 
dark red; all adhesions freed; 
died 10/11/38, cause unknoum; 
involved loop definitely more 
blue than good gut; no per- 
forations or peritonitis 

10 S10-I)35 1 10/10/38 16 in. Found dead On 10/24/38 dog was reopened 

I 10/26/38 under anesthesia. Some adlie- 

Microscopic Fmdings sions separated from the blue 

Venous thrombosis \Yith beginning organ- gut and animal closed ; at au- 

ization; dilated lymph channels; des- topsy two days later collateral 

quamation arterial endothelium prob- circulation of omentum was be- 
ably secondary; dubious thrombosis in iug established 
f ew arterioles; no necrosis 

11 S10-D24 8/11/3$ 16 in. Found dead Gut deep reddish purple; dis- 

! 8/12/38 tended 

Died within 72 hr.' 8^ (72,7%) 

Died in 16 days 1 (9.09%) 

Recovered* 9 

Mortality sUcj 

•Bocause of the grood general condition 1 o ^ — 

was porforniod, the length of time which Imcl ehmqpu 

of the bowel as determined bv rcoperation thn J condition 

reopenvtion and severing of till adhesions and only after 

had been fovn.ed. we feel fully justified in classifying \hese^?wo^^^^^^^^ 


under anesthesia. Some adhe- 
sions separated from the blue 
gut and animal closed ; at au- 
topsy two days later collateral 
circulation of omentum W’as be- 
ing established 
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Table III 


A^kkous Occlusion Loops (Gut Lumen Xot Obst]juctei)) 
(10 Inches) 


DOG 

NUMBEr 

SEUIAL 
: NUMBER 

date 

oderateu 

UPON 

LENGTJI 

' or LOOP 

INVOLVED 

RESULTS 

' remarks 

1 

S10-P32 

wm 


Found deac 
0/21/SS 

I Gut black though not markedly 
liquefied; no peritonitis 

2 

SIO'PSO 

9/19/3S 

■j^mi 

Found dead 
9/21/3S 

f General peritonitis, gut perfo- 
rated 

3 


11/ 1/3S 

10 in. 


I Loop gangrenous^ perforated 

4 

Sld-P47 

11/ 2/3S 


Killed 

12/.0/3S 

A sharp demarcation and broun 
color of entire loop; some col- 
lateral circulation through 
omental attachments 

5 

S10-P44 

10/30/3S 

10 in. 

Found dead 
11/2/3S 

1 

General peritonitis, gut gangre- 
nous and perforated high je* 
junum 

6 

S10-P43 

10/30/3S 

10 in. 

Killed 

12/9/3S 

Recovery with Grade 2 adhesions 

7 

S10-P40 

40/29/3S 

10 ill. 

Killed 
12/9/3S , 

Grade 3 adhesions; gut wall 
somewhat sclerotic but recov- 
ered 

S 

S30-P45 

11/ 1/3S 

10 in. 

Found dead 
11/10/38 

Segment blue but not perforated 
or gangrenous; no peritonitis; 
cause of death uncertain 

JUicroscoinc Findinffs J 

Autolysis superficial layers mucosa ; no j 
other changes of note j 

9 


wm 

10 in. ] 

Pound dead 
11/14/38 

A few adhesions; distended and 
somewhat atonic; mucous 
membrane velvety with some 
exudate; no peritonitis; no 
ileus 

Microscopic Findings | 

Superficial desquamation mucosa ; no other j 
changes of note j 

To 

S10-P42 

10/30/38 

10 in. 1 

?^ound dead ! 
10/31/3S 

Dark velvet loop, some exudate 
over thick mucous membrane; 
some red tliin fluid in cavity; 
no distention or peritonitis 

Microscopic Findings 

N’ecrosis bowel wall; some hemorrhagic 
infarction and inflammatory change but 
not marked 

11 

S10-P41 : 

L0/29/3S 

10 in. I 

^ound dead J 

n/s/3s 

^oop adhesions; no peritonitis; 
cause of death uncertain; gut 
blue but not gangrenous or 
apparently greatly damaged 

Microscopic Findings 

Bowel wall thin; post-mortem (?) autolysis 
of mucosa 


Pied 10 to 12 (lavs 3 (27.2%) 
Recovered ‘ 3 (27.2%) 

Mortality 72.7% 


The specimen beaiitifuily iliiistrated tiiaf a sJjai-ply deiiiai’cated and 
definite patiiologic process Iiad oceurred over 10 full inches of gut and 
that yet tlie arterial supply of the gut had been able to function to 
the extent that the gut had remained viable until sufficient collateral 
circulation became established through the gut mall, omenlivn, and 
unobstructed lymphatics to allow recovery to occur. 

In nearly all animals which recovered, the omentum actually did 
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establish a certain amount of collateral circulation. New vessels from 
it could be traced directlj^ into the gut wall itself in some instances. 
In two or three animals which recovered, no evidence of collateral cir- 
culation outside the gut wall itself was present; and in these animals 
it appeared that with the 10 inches involved collateral circulation 
through the tissues of the gut wall alone seemed to comioensate satisfac- 
iovilj. 

Some microscopic studies were done and are recorded in the tables. 
Necrosis and desquamation of the mucosa, and hemorrhagic infai’ction 
or degeneration of the gut wall tissues occurred in those animals which 
died promptly. The microscopic findings of Dog 10 given in Table II 
illustrate, we believe, the process which occurs in those cases in which 
damage has been rather severe but in which recoveiy takes place: 
‘‘Venous tlu^ombosis with beginning organization; dilated lymph chan- 
nels; desquamation arterial endothelium probably secondary; dubious 
thrombosis in few arterioles; no necrosis.’’ 


SUMMARY 


1. Forty-seven dogs were used in an experimental attempt to estab- 
lish more definite clinical concepts of venous mesenteric occlusion by 
procuring a more precise correlation of the pathology of venous occlu- 
sion Math clinical manifestations, prognostic and therapeutic indications. 

2. Clinical cases do occur occasionally in Avhicli complete venous occlu- 
sions involving 20 inches or more of small gut run a relatively slo\v and 
deceptive course as compared to arterial occlusions ; and recoveiy some- 
times may occur Mutliout surgical intervention udien such lengths are 
involved. The lymphatics allo\v for the egress of some edema ; tissue 
pressiu'e is relieved by seepage of fluid into the intestinal canal; col- 
lateral circulation tends to become established through the omentum 
and other structures which adhere to the involved site. Retrograde 
thrombosis into the arterioles does not necessaidly occur; and the func- 
tion of these latter may be surprisingly persistent, even ufiien the gut Avail 
is severely involved in the hemorrhagic infarction of venous occlusion. 

Signs and symptoms of the potentially deceptive type of syndrome in 
venous mesenteric occlusions are discussed briefly and references to clin- 
ical ease reports are given. 


3. In these experiments no therapy, surgical or otheiMvise, Avas used. 
The animals Avere given Avater by moutli and a regular diet. In seo*- 
ments of small gut (dogst, 20 to 40 inches in length in Avhich complete 
l)ure A^enous occlusions Avere produced suddenly (gut lumen not oc- 
eluded), Hie mortality was 93.7 per cent. One animal out of .sixteen 
spontaneously recovered (6.2 per cent). Two animals lived twelve 
days, illustratinp: tlie occasional slowness of the venous ocelnslon svn- 
dromo as compared to the invariably rapid exodus wliieh follow.s prompt 
arterial occlusions of the same length. ^ 
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In segments 12 to 1C ine]ies in length the mortality was Sl.S per cent; 
recovery, IS.l per cent; and one animal lived sixteen days before d 3 dng. 

In 10-incli segments the mortality was 72.7 per cent; recoveiy, 27.2 
per cent; and 27.2 per cent lived from ten to twelve daj's; 45.4 per cent 
died within seventy-two hours, 

4, The small gut Avill rccoA’er spoiitaneoiisty from larger areas of 
hemorrhagic infarction and pure venous occlusion than is commonly 
appreciated. Arbitrarily" speaking, liowever, in A-enous occlusions in- 
volving completely 6 inches or more of the small gut AvaU, resection 
should be done if conditions permit. 

We wish to express our appreciation to Dr. Albert DeGroat for the microscopic 
studies made. We also kindly thank 2Mr. George Cowan for the courtesies he has 
extended in assisting our photographic department in this and many other pieces of 
work. 
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LOCAL LESIONS PRODUCED IN MICE BY STAPHYLOCOCCUS 
TOXIN AND BY TOXIN- AND NONTOXIN- 
* PRODUCING STRAINS 
R. MU., TEt^N. 

(From the DepaTtTnent of Fcithologyy Y(i7ideTl)ilt UiuvcTsity ALedical School) 

S TAPHYLOCOCCUS toxin, when injected intradermally in rabbits, 
produces necrosis in the skin.^’ ^ Parker^ studied this lesion micro- 
scopically ; however, as she states : ‘ ^ No attempt has been made to carry 
out a complete or detailed study. In the section of a lesion taken one-half 
hour after injection no pathological alteration is discernible except slight 
edema which extends through the whole corium, and a scattering in- 
filtration with a very few polymorphonuclear leucocytes and large 
mononuclear cells. Section of a lesion 24 hours old shows marked evi- 
dence of inflammation and beginning necrosis.” 

Stookey and Scarpellino/ in discussing staphylococcus infection of the 
skin, express the opinion that ''the rapidly necrotic properties of the 
ulcers must be due to a powerful lytic agent. This we believe to be the 
exotoxin of the staphylococcus which, in our experience, is one of the 
most rapidly necrosing toxins elaborated by pathogenic bacteria,” 

It is well known that potymorphonuclear leucocytes localize about 
groups of staphylococci, either living or dead. This reaction is thought 
to be the result of positive chemotaxis. Different strains of staphjdococci 
vary in their chemotactie action. Different species of animals also vary 
in their reaction to staphylococci,^ 

A lesion recently observed in the muscles of rabbits following the 
intravenous iujectiou of a toxin-producing strain of staphylococci was 
different from those usually described as occurring locally with staphy- 
lococci, It was characterized by many necrotic muscle fibers surrounded 
by leucocytes. The histologic changes in the muscle were similar to those 
produced by staphylococcus toxin. This observation suggested that a 
study of the lesions produced by toxin- and nontoxin-produciug strains 
of staphylococci might be of value in the interpretation of the pathologic 
lesions produced by staphylococci in the human bemg. The lesions pro- 
duced by staphylococcus toxin in the subcutaneous tissue of mice were 
included in this study to compare the lesions produced by it with those 
produced by the organism. 

MATERIALS AND METHODS 

The staphylococcus toxin® used in this study contained 8,000 dermo- 
»wroti c units per cubic centimeter at the time of its preparation. It 

Uocelvoa for pubUcriHon. Jr\mvar>* li, 

•The toxin wap through 'the courlejty of I.oacrlc Laboratories. 
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Wcis diluted 1 :100 with pJiysiologic saline solution immediately i)recc(ling 
the inoculation. Injections of 0.05 c.c. of this diluted toxin were made 
subcutaneously into each side of the abdomen of twenty white mice. 

I he toxin-producing* strain was an aureus variant from a culture 
obtained in May, 1933, from the pharynx of a patient with agranulocytic 
angina. Tlie letlial effect of this varinnt on rabbits was recently re- 
ported.^ The ability to produce toxin was determined by the method of 
Biggers.* The su])ernatant fluid, after centrifugalizing the bacterial sus- 
pension obtained from washing the 4S-hour growth from an agar slant 
15 by 2.5 cm., contained enough hemotoxin in 0.05 c.c. to completely 
lyse 2 c.c. of a 1 per cent suspension of rabbit's cells. The nontoxin- 
producing strain of Staphylococens alhns was isolated in May, 1937, 
from a. furuncle in the nose. No l.ysis occurred when 0.8 c.c. of the 
supernatant fluid from this culture was added to 2 c.c. of a 1 per cent 
suspension of red cells. 

The staphylococcus strains were grown on agar slants for IS to 24 
hours immediately preceding inoculation. TJie bacteria were washed 
and suspended in a physiologic solution of sodium chloride. The sus- 
pensions of the organisms were grossly turbid and brouglit to approxi- 
mately the same concentration. Injections of 0.05 c.c. of these suspen- 
sions were made subcutaneously on each side of the abdomen of white 
mice. Tu^enty wez'e gi^^ezi tlie suspezision of the zzontoxin-produeizjg 
strain and twenty-six the suspension of the toxin -producing strain. 
A No. 27 gauge needle was used. Two mice from each of the three 
gimzps were killed after 30 miinites, 1, 1.5, 2, 3, 4, 5, 6, S, and 10 110112 * 8 . 
Two mice inoculated with the toxin-producing strain of organisms were 
killed after 11 and 12 hours. The abdominal wall in the ai*ea of the 
inoculation was immediately removed from all the mice and placed in a 
5 per cent solution of Zenker-acetic acid. The sections wez*e pz’epaz’cd 
and stained with hematoxylin and eosin. Select sections were stained 
according to Giemsa 's method. 

Tissue from four iniinoculated mice was used for tlie control. 


EXPEBUIENTAL 

Effect of Staphylococcus Toxin . — The mice inoculated with tlie staphy- 
lococcus toxin appeaz’cd slightly less active tlian the conti’ols. All sur- 
vived the effect of the inoculum and were killed. The abdominal wall in 
the area of the injections was macroscopieally edematous and liypei’cmic 
after 3 to 4 hours. The blood vessels were dilated on tlie peritoneal 
surface. Microscopically the vessels wei-e dilated after 30 minutes. The 
subcutaneous tissues were edematous at tiiis time. Tlie muscle in the 
abdominal wall sliowed focal liyaline and nonstriated areas and necrosis 
after 90 minutes (Fig. 1C). The injiizy to the tissue apparently did not 
m«o«TCSs after the first 2 hours. Polymorphonuclear leucocytes were 
tlie'charactcristic cells present. After 30 minutes thc.se cells lined the 
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lumen of the dilated vessels and were present in the adjacent tissue. 
Only a few leucocytes were found in the edematous and necrotic tissue 
during the first three hours after inoculation (Fig. 2A). Many of these 



Flfr. 1. — .fl. Polymorphonuclear leucocytes are present along the wall of these 
vessels ami in the adjacent tissue. A toxin-producing strain of staphylococci was 
inoculated subcutaneously 30 minutes previously. This section is separated by normal 
tissue from the bacteria which are not shown here. B, A portion of the same tissue as 
shown in ^l. A sollil mass of staphylococci surrounds the blood vessels. There are 
no leucocytes present. Apparently leucocytes are lysed verv qulcklv bv the toxin. C. 
Necrosl.s of the muscle in the abdominal wall IV 2 hours following the injection of 0.05 
ac. of a 1/100 dilution of staphylococcus toxin. Note the absence of a leucocytic 
reaction. 1), Necrosi.s of muscle in abdominal wall six hours after injecting the same 

present about the debris. (Hematoxylin- 
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cells during tliis time were pyknotic and lysed. After 6 hours tlie 
leucocytes appeared more numerous and better preserved. At this time 
gi’cater numbers about tlie necrotic muscle tissue 

(Pig. W). 

Effect of the Nontoxin-Producing Strain of Staphylococci.— Hhc mice 
appeared normal following the inoculation. The early lesions were 



Fig-. 2. — The tissue is edematous and few leucocytes are present. Many of the 
latter are degenerated. A 0.05 o.c. volume of a 1/100 dilution of staphylococcus 
toxin was Injected 3 hours previously. B, The tissue is edematous. The area Is 
infiltrated with leucocytes. The latter are surrounding and phagocytizing the 
bacteria. A 0.05 c.c. volume of the nontoxin '•producing strain of staphylococci was 
injected 3 hours previously. C, The tissue is edematous. Only a few leucocyte.s are 
nresent and a majoritv of these appear to be injured. A toxin-producing .«?trafn of 
staphvlococci equal to that given in B was injected 3 hours previously. D, The 
iPiicoeVtes have localized in the area previously occupied oy the staphylococci and 
tlicv have almost completely phagocytized the latter. The same su.spension of 
Tvn Q civon licrc S hours previouslv as in B. E, Tiiere arc no leucocytes 
SiSit fVils croiiD of toxin-producinp- st.ipli.vIococcI. The F.nmc sii.-:ppnpion of b.-ictcrln 
“glvclf he™ as inT s Iiours pFevlousl.v. (Hematoxylln.eo.,in. XlOO.) 
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similar to those which occurred with the toxin. The bacteria were more 
or less localized in the subcutaneous tissue. The muscle never showed 
any evidence of necrosis and the subcutaneous tissue showed only a 
small amount at the end of the experiment. The polymorphonuclear 
leueocj’^te was the characteristic cell in the inflammatory process. After 
30 minutes these cells lined the lumen of the dilated vessels and in- 
filtrated the adjacent tissue. As time progressed, the leucocytes appeared 
to migrate toward the bacteria. After 3 hours the leucocytes had col- 
lected about the organisms and infiltrated the adjacent tissue (Fig. 2B). 
They were phagocytizing the bacteria. After 8 hours the leucocytes 
had invaded the entire area previously occupied by the bacteria and 
practically all the latter were phagocytized (Fig. 2D), Little change 
occurred in the reaction during the last two hours of the experiment. 

Effect of a Toxin-Producing Strain of Staphylococci , — A majority of 
the twent 3 ^-six mice that received these organisms were weak and would 
not eat after 3 hours. Four of the group died 5 to 10 hours after the 
injection. Pathologic studies were made onlj on the mice that were 
sacrificed. i 

Macroscopicalty, the abdominal wall in the areas injected was edema- 
tous and hyperemic after three hours. As the experiment continued, 
the edema progressively spread to involve the greater portion of the 
wall. After 6 to 8 hours the skin was pale 3 ^ellow in color. Micro- 
scopicaU}^ the changes after 30 minutes were similar only in few respects 
to those in which the nontoxin strain of staphylococci were injected. 
Polymorphonuclear leucocytes were present in the tissues about the 
blood vessels in the areas where there were no bacteria (Fig. lA). Only^ 
a few leucocytes ever infiltrated the zone occupied by the organisms and 
they^ apparently were destroy^ed veiy rapidly’' (Fig. 15). Phagocytosis 
was not a conspicuous process at any^ time during this experiment. 

Although it was impossible to completely control the site of inocula- 
tion, there seems to be no doubt that the toxin-producing bacteria in- 
vaded veiy quickly^ the surrounding tissues. The leucocytes failed to 
localize the organisms after 8 hours as they^ did with the nontoxin- 
producing strain of staphylococci (Fig. 25). Extensive necrosis oc- 
cui'red after 12 hours. Leucocytes invaded the wall of some of the 
smaller blood vessels and apparently^ some of the latter were thrombosed. 
Injured and degenerated leucocytes infiltrated the tissue in the ab- 
dominal wall. Staphylococci and leucocytes were present along the 
peritoneal surface. The corium and the squamous epithelium were 
necrotic in some areas. 

DISCUSSION 

The local lesions which occur following the local injection of a toxin- 
producing strain of staphylococci are very different from those which 
follow the local injection of a nontoxin-producing si rain. The former 
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aie characterized by a diffuse spread of tl)e bacteria and extensive 
necrosis; the latter show essentially no necrosis and complete localization 
of the bacteria after S hours. 

The cellular defense of the body, in the presence of a toxin-prodiicing 
strain of staj)hylococci, apparently can play only a secondary role. 
Polymorph 01111 cl ear leucocytes respond to this type of infection; however, 
only a few are present about tlie bacteria (Pig. IB). The toxin pro- 
duced by the bacteria very quickly destroys the leucocytes. The or- 
ganisms apparently spread rapidly in the absence of a cellular reaction. 

The presence of leucocytes about the necrotic tissue after 3 hours in 
those mice inoculated with only staphjdococcus toxin suggests tliat either 
all the toxin unites with the tissue or that it is at least adsorbed on 
the tissues by this time and that the subsequent cellular reaction is the 
response to the debris. 

Lencocjdes are not a conspicuous feature nhout the necrotic tissue in 
the mice injected with the toxin-producing strain. Apparently this is 
the result of the destructive action of tlie toxin which is continually 
formed bj^ the stapliylococci. 

Van de Velde in 1S94 observed the absence of leucocytes and tlie 
multiplication of bacteria in tlie pleural exudate following the local 
injection of a virulent strain of staphylococci in tlie rabbit.® A similar 
process apparently occurs in the subcutaneous tissue of mice following 
the local inoculation of a toxiu-prodncing strain of stapliylococci. 
Necrosis of muscle 30 minutes after the injection of the toxin-producing 
strain of staphylococci shows the rapidity with which this bacterium 
can produce toxin. This necrotic tissue, in the absence of pliagocytic 
leucoc.ytes, apparently serves as an excellent medium for the growth, 
multiplication, and spread of stapliylococci. 

The demonstration of the local effect of staphylococcus toxin produced 
in vivo and the presence of lesions produced by toxin in other organs^ 
suggest that specific antitoxin is indicated in the treatment of lesions 
produced by some strains of staphylococci. Eecently it was shown that 
staphylococcus antitoxin given intravenously to rabbits prolonged the 
period of survival following the intravenous injection of the same toxin- 
producing strain of staphylococci as used in tliis experiment.'' 

smrMARY 

The lesions which follow the local inoculation of a toxin-producing 
strain of staphylococci are very different from those which follow the 
injection of a nontoxin-producing strain of stapliylococci. 

Staphylococcus toxin is formed very rapidly in vivo and apparently 
unites quickly with striated muscle and leucocytes. It necrotizes muscle 
and Ivses wliite blood cells within 30 minutes. 
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The organisms from toxiii-prodncing strains of staphylococci ap- 
parently grow, multiply, and spread very rapidly through the necrotic 
tissues. 

Polymorphonuclear leucocytes are the characteristic cells present in 
the tissues when either staphylococcus toxin or a toxin- or a nontoxin- 
producing strain of staphylococci is inoculated into the subcutaneous 
tissue of mice. Leucocytes phagocytize the bacteria very quickly from 
nontoxin-])roducing strains of staphylococci. Only a small amount of 
phagocytosis occurs, liowever, with a toxin-producing strain. 
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THE IMPORTANCE OF EARLY STUDY FOR METASTASES IN 
TUMORS OF THE BLADDER 

Illustrate: Cases 

Carl E. Burkland, ]M.D., Baltijiore, Md., and AV. F. Leadbetter, M.D., 

Boston, Mass. 

(From the James Buchanan Brady Urological Institute, Johns Bophins Hospital, 

BaJtimore, Md,) 

^^LIEVE tlie incidence of clinically recognizable nietastases 
VV from bladder tumors is distinctly higher than one would gather 
from a study of the literature. Eefereiices to nietastases from bladder 
tumors are to be found in isolated case reports, which tend to emphasize 
the rarity of tlie condition and give the imiii'ession that, when nietastases 
do occur in carcinoma of the bladder, they occur very late or in the end 
stages of the disease. A few reports, based on autopsy findings, have 
been thought to overestimate the frequency' of metastases from bladder 
tumors. It generally has been felt that carcinomatosis is found much 
less often than in cancer of the breast, stomach, and prostate. 

Cunningham (1931) analj^zed 411 cases of carcinoma of the bladder 
reported in the literature and found metastases in 32.3 per cent. Spooner 
(1934) analyzed autops}^ records in 163 cases of bladder tumor. Metas- 
tases occurred in 49 (29 per cent), but the clinical diagnosis of metastasis 
was made in only 4 cases. In 24 cases the s^uiiptoms were of less than 
two years’ duration, and 19 patients Iiad symptoms for less than one 
year. 

Colston and Leadbetter (1936) found in 98 eases of infiltrating tumors 
of the bladder, which came to autopsy, 61.1 per cent which showed 
metastases. j\Iany of these represented the end stage of cancerous dis- 
ease of the bladder, but a considerable number did not, since many pa- 
tients had been operated upon for extensive removal of the tumor. After 
retroperitoneal lymph gland involvement, the most frequently involved 
organs were the liver, lungs, and bone. Bone involvement was of fre- 
quent occurrence; namely, 18.1 per cent in 57 eases. This is notewortJiy 
because from reports in the literature metastasis to bone is considered 
rather infrequent. The liver was involved in 41.S per cent, and the lungs 
in 25.4 per cent. Involvement of the lymph glands was common, 72.7 
per cent. The remainder of the metastases were distributed through a 
variety of organs. 

In view of the liigh incidence of metaslases to the lungs and bones, it 
is clear that x-rays of these organs should be a routine procedure in eases 

Skived ror publication. Jamiarj' 31. 193P. 
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of bladder tumor. Careful palpation of tlie abdomen should be made to 
outline any enlargement or irregularity of tlie liver, and in selected cases 
exploratory laparotomy should be considered in an attempt to ascertain 
the status of liver enlargement as well as to palpate for enlarged glands 
in the retroperitoneal and iliac regions. Intravenous urography is of 
value in determining, by filling defects, the location and size of txunors 
ivithin the bladder, and particularly in demonstrating lesions of the 
upper urinary tract resulting from tumors of the bladder. 

Such careful studies for metastatic lesions become increasingly impor- 
tant as more radical surgeiy for cancer of the bladder is attempted. Al- 
though there is widespread use of high voltage x-ray therapy in the treat- 
ment of both early and late cases of carcinoma of the bladder, regardless 
of the grade of malignancy, opinion is divided in regard to the efficacy 
of such treatment. We believe that radical surgery still offers the best 
hope of ultimate cure in suitable cases. In infiltrating tumors involving 
the base and vesical orifice, radical surgery, involving transplantation of 
the ureters to either the skin or bowel, udth cystectomy, has become in- 
creasingly important. Moreover, in certain cases with tumors situated 
around the trigone and vesical orifice and invading the prostate gland, 
a radical perineal operation, such as an extension of Young ^s i^adical 
operation for cancer of the prostate gland, can be performed. Before 
such radical surgery is attempted, it is absolutely necessary to do all in 
one’s power to eliminate the possibility of either local or distant 
metastases. 

Transurethral methods of treatment of bladder tumors have led to a 
general negligence on the part of urologists in searching carefullj’’ for 
metastases and have given rise to the opinion that metastasis from 
bladder tumors is rare and usually occurs only late in the course of the 
disease. Further support for this attitude is gained from the fact that 
many so-called benign papillomas of the bladder, which are potential!}’’ 
malignant, are not regarded with sufficient suspicion. 

It is our purpose to report here 13 cases of papillary carcinoma of the 
bladder in order to show that clinically detectable metastases from 
bladder tumors are of rather frequent occurrence. These cases are not 
the only ones that developed metastases or had metastases at the time 
that they were under treatment, but these cases are the ones which were 
proved cither clinically or at autopsy. 

It is interesting to note that most of these cases were papillary types 
of bladder tumors, all of which probably were infiltrating, but some of 
which were small and showed little evidence of infiltration, even at the 
time of death. Jletaslasis occurred in some instances when the local 
tumor was small and apparently amenable to conservative therapy in the 
way of transurethral methods, or certainly radical surgery, and in some 
eases the primary tumor was tliought to have been controlled or even 
eradicated. In several instances metastasis occurred relatively early 
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aftei the onset of the first symptoins. In one case bilateral transplanta- 
tion of the ureters and subsequent cystectomy "svere considered the pro- 
cedures of choice until an x-ray of the chest showed a small, circiuu- 
scribed nodule of metastasis in tlie left lung*. The following case reports 
and illustrations sliow how widesi')i’ead some of tlie metastatic lesions may 
be and emphasize the importance of a careful search for metastases in 
order to avoid radical operations which are doomed to failure because of 
metastases. In sucli cases transurethral metliods, plus high voltage 
therapy, constitute the procedure of choice. 


Case 1, B.U.X. No. 10447. C. C,, a TO-year-old man, \vas seen Jlarch 19, 19o0, 
complaining of nocturia, burning on urination, and hematuria, all symptoms of a 
gradual progressive type over a period of five years. Five years before, cystoscopy 
disclosed a papilloma of the bladder, nhich was fulgurated at another clinic. Dur- 
ing the next three years, several fulgu rations were done to control intermittent 
bleeding. Si.v weeks before admission the symptoms became much more severe, with 
marked urgency progressing to almost incontinence. Tlie general physical examina- 
tion was essentially negative. Cystoscopy revealed multiple papillomas of the blad- 
der, described as being short, sessile, papillary, nonulcerative tumors, and thought 
to be benign. Fulguration resulted in considerable alleviation of the symptoms. 
The patient returned nine months later Avith the same complaints. He had lost much 
weight and the hemoglobin Avas only 20 per cent. Cystoscopy showed a large papil- 
lomatous tumor, which appeared' to be infiltrating, occupying the anterior Avail of 
the bladder- Active bleeding Avas controlled by fulguration. The patient was giA’en 
a blood transfusion, but failed quickly and died of cardiac failure ten days later. 
AutopsA’ revealed a papillary carcinoma of the bladder Avith extension to the right 
nreter and renal pelvis, and metastases Avere present in the liver A\*hieh Avas found 
to be studded with nodules. 


Case 2. — B.U.I. No. 19SSS. G. H., a 54-year'Old Avhite male, Avas seen Aug. 12, 
1930, complaining of burning and pain on urination, nocturia, and liematuria of 
five months* duration. Physical examination Avas essentially negative. Cystoscopy 
reA^ealed a flat, infiltrating tumor, estimated to be 3.5 by 4 cm., covered Avith short 
papillary projections, inv’olving the left side of the trigone, and adjacent left lateral 
Avail of the bladder. Treatment consisted of surface application of radium and 
deep x-ray therapy. He Avas discharged one month later, but Avas readmitted in 
three months, complaining of pain in the suprapubic and perineal regions radiat- 
ing- down the posterior aspect of the left thigh and leg. On cystoscopy no definite 
tumor was Ausible- An x-ray of the pelvis showed a metastatic tumor iiiA-ohing tlie 
body of the fourth lumbar A'ertebra and the top of the sacrum. Peep x-ray Avas 
given as a palliative measure, Avith improvement of the pain, but subsequent x-ray 
revealed a large metastatic area in tlie left iscljiiini (Fig. 3) as well- The patient 
died six months after his first admission. No autopsy Avas obtained. 


In this case the symptoms had been present only five monffus before tho 
patient came to the hospital. No biopsy was obtained, hut the appearaneo 
of the tnmor was such as to necessitate tlie diagnosis of papillary oar- 


cuioina 

Case 3 .— B.U.I. No. 
on 


”0157. W. O., a C7-ycar-old white nude, aaos niliniUed first 
Vnv I" 1930, complinniner of frequom-.v, norturia. Iioi.mluria. an.? pain in tho 
^ Tbe noncral plivsieal examination Avns iiegntive. Cystoscopy 

tniV a ..lO, a?..., ....ao. .1 .« .... 
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in aiameter, ^vith evidence of indltratiou about its base. Suprapubic resection of 
tUe intravesical mass was carried out uuth the high frequency current and radium 
needles were implanted in its base and about its periphery. Microscopic sections 
of the tumor revealed an infiltrating papillary carcinoma. He was greatly improved 
at time of discharge, seven weeks after operation. He was readmitted three months 
later complaining of a suprapubic urinary fistula, frequency and burning on urina- 
tion, and hematuria. Plain x-ray of the pelvis showed undoubted metastasis in the 
right ischium and pubis, which had been clear prior to operation. The patient W'as 
improved on discharge. Ko further records on the case were available. 



Fi&. l.~Flat plate of pelvis (Case 2). showing large area of osteolytic metastasis 

in the left ischium. 

Cask 4. No. 2099S. C. C., a o2-year-old white man, admitted Sept. 24, 

1931, complained of frequency and urgency of urination and lienraturia, which had 
been present intermittently for two years. General physical examination revealed 
evidence of marked weight loss; dullness and impaired breath sounds in the left 
posterior lung field ; and a palpable mass, about the size of a lemon, in the left side 
of the abdomen opposite the umbilicus. Eenal function tests were normal. X-ray 
of the chest showed numerous circumscribed areas scattered throughout both lungs, 
characteristic of metastases. Gastrointestinal series was negative, except for dis- 
placement of the stomaeli due to what was thought to he an extragastric mass. 
Cy.stoscopy showed an infiltrating papillomatous tumor, with a broad base, about the 
size of a half dollar, located on the anterior wall. Treatment consisted simpU- of 
fulguratiou and the surface application of radium to destrov the local growth'and 
relieve the symptoms. The patient died at home; no autop.sy was obtained. 

This case is an excellent example of ^vidcspread metastases from a 
small (umoe of tlie bladder winch, except for the presence of the metas- 
lascs, certainly would have beeir considered amenable to either trans- 
urethral methods or suprapubic excision. If ihc ineta.static lesions in the 
chest, and the abdominal mass had lieen smaller, the metastases mi-dit 
ea.sily have l)oeii missed. ” 
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Case 5.— B.TJ.L No. 21474. M. F,, a 54-year-old man, admitted on April 6, 
1932, complained of painless Jiematuria which iiad been present intermittently for a 
period of three years. He had been treated elsewhere, one year before, for a papil- 
loma of the bladder. He was admitted in coma. Because of a distended bladder, 
he w’as catlieterized and a decompression apparatus set up. General physical exam- 
ination revealed a moderate cardiac enlargement with systolic murmurs at the apex 
and base. Tlie blood pressure was 190/90. The blood urea was o6 mg. Cystos- 
copj could not be carried out, and the patient died a few hours after admission. 
Autopsy revealed a small papillary carcinoma of the bladder, 1 cm. in diameter, with 
extension to the region of the seminal vesicles and multiple metastases in the liver, 
Tliere was a benign prostatic h:^Tpertrophy, but no renal disease was present. 

This is another example of a very small infiltrating papillary car- 
cinoma of the bladder with extensive metastases. 



Pig-, 2 Flat plate of pelvis (Case 6), showing the marked hone destruction due to 

metastasis from a carcinoma of the bladder. 


(j_ B.T7.I. No. 21-19.'). 31. E., a 4C-.rear-old man, admitted May 2, 1032, 

eomplained of a bladder tumor which liad been known to be present for one and 
one-lialf J*ears and which had been treated by fulgiirafion. Tiie symptoms on ad- 
mission were frequent and painful urination. The general physical examination, 
except for a hypertension of 182/110, was essentially negative. The blood urea was 
36 mg C5-stoseopy revealed a solid, lobulated tumor springing from the bladder 
wall in the reoion of the right ureteral orifice, involving tlio right half of the 
tri-one and extending up on the right lateral wall to the region of the fundus of 
the” bladder. At suprapubic operation the intravesical tumor mas,s was fu gurated 
and coagulated thoroughly and radium needles implanted m its base, a total of 
Tono m^ hr. of radium being given. 3Iieroscopic c.x.aniination of the materml 
^,JUU Ub- showed papillan- earcinoma. The postoperative cour.so w.a.s 
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three years he was readmitted several times for the purpose of removing vesical 
calculi which kept forming on the surface of the radium bum. Three years subse- 
quent to his first admission, the patient noted pain and stiffness in the right hip 
and thigh, X«ray revealed evidence of osteolytic metastasis to the acetabulum, 
ischium, and superior ramus of the pubis. Careful study of the bladder showed no 
evidence of recurrence of the tumor growth. Deep x-ray therapy was given to the 
region of the right hip with alleviation of the pain. The patient was readmitted 
one year later because of excruciating pain in the right hip, thigh, and knee. Ex- 
amination at this time showed marked enlargement and deformity of the right side 
of the pelvis and upper thigh. X-ray showed the right side of the pelvis to be 
almost completely'' destroyed by an osteolytic metastatic lesion (Eig. 2). Cystos- 
copy Tclcaved an extensive recurrence of the bladder tumor involving the left half 
of the trigone and the bladder floor. The patient died one month later j no autopsy 
was obtained. 

Case 7, — No. 22575. It. W., a 62-year-old man, admitted Oct. 10, 1933, 
complained of frequent urination and intermittent hematuria over a period of two 
years. The general physical examination was essentially negative except for 
palpable enlargement of the liver. Bectal examination was negative. On cystos- 
copy there was seen a large, shaggy”, papillary^ tumor involving the vesical orifice 
and extending' over the left half of the trigone up to the left lateral wall, obscur- 
ing the left ureteral orifice. X-ray of the pelvis revealed an osteoplastic metastasis 
in the right ilium, Cy^stograni sliowed an extensive filling defect involving the left 
lateral wall of the bladder. Biopsy^ of the growth revealed papillary carcinoma. 
Pulguration of the growth was carried out on two occasions with considerable 
relief of symiptoms. The patient was readmitted two months later, at which time 
considerable decrease in the size of the tumor Avas noted. The patient received a 
series of radium applications to the base of the tumor. Ten months after the first 
admission, x-ray revealed changes in the right ilium and pubis Avhich were character- 
istic of metastasis. Cy”stoscopy at this time showed a recurrence of the bladder 
tumor and evidence of infiltration. The patient was not seen thereafter. 

Case 8. — B.D.I. 23302. A. S., a 34'year-old man, admitted to the orthopedic 
service on Oct. 11, 1031, complained of pain in the left hip of two months’ dura- 
tion, and intermittent liematuria over a period of one year. Examination revealed 
an emaciated man ayIio looked chronically ill. There was localized tenderness in the 
region of the left sacroiliac joint, but no mass or swelling could be made out. 
Cystoscopy revealed a large, papillary', pedunculated tumor springing from the region 
of the left ureteral orifice. The tumor was nonulcerative and did not appear in- 
filtrative. The renal function tests were normal. Intravenous urography revealed a 
hydronephrosis on the left side. X-ray- of the bones of the spine and pelvis showed 
changes which were interpreted us being an extensive arthritis of the left sacroiliac 
joint rather than metastasis. Suprapubic cystostomy was performed and the tumor, 
which was found to be 7 cm. in diameter, was excised and the base fulgurated. The 
pathologic report was papillary carcinoma. Convalescence was uneventful, but pain 
in the left sacroiliac joint continued. X-ray of the pelvis was repeated and showed 
partial destruction of the left portion of the ilium due to metastasis. This was 
proved by biopsy of the ilium to be metastatic papillary carcinoma. The patient 
was readmitted two months later because of increased pain in the left hip. Cystos- 
copy at this time showed no evidence of recurrence of the bladder tumor, but 
x-rays of the pelvis showed marked destruction of the left side of the top of the 
sacrum and ilium (Fig. 3) with some new bone formation. Deep x-rnv of this 
region Avas given for control of the pain, but the patient died three months later, 
presumably due to further metastatic lesions, although no autopsy was obtained. 
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This ciisc was exceedingly interesting in that we were not sure that 
this was ever an infiltrating tumor of the bladder; it may hai-e been 
simply a superficial papillary pedunculated tumor. It also illustrates the 
point that a distant and perhaps widespread metastasis, may occur from 
a relatively small and easily treated tumor of the bladder.’ 



Fig. 3. — 'Flat plate of pelvis (Case 8). showing the osteolytic metastasis to the left 
sacroiliac joint from a papillary carcinoma of the bladder. 


Case 5>. — B.XJ.I. No. 24495. C. H., a GS-year-oUl white male, admitted Jam 17, 
103G, complained of hematuria for six months. The physical examination was nega- 
tive. Cj'stoscopy revealed a nodular, infiltrating tumor on the left side of the blad- 
der and around the vesical orifice. Intravenous urogram showed no function on the 
left side; the right kidney appeared to be normal. The cystogram showed a filling 
defect involving the left side of the bladder and the vesical orifice. The hematuria 
ceased after the cystoscopic application of radium, and the patient was discharged. 
He returned tiiree months later, complaining of marked hematuria, weakness, ami 
jaundice, at which time the liver was thought to be enlarged to five fingorbreadths 
below the costal margin, and was irregular and firm. A biopsy revealed papillary 
carcinoma. Tlie blood urea was normal. Tlie van den Bergh reaction showed a 
prompt biphasic response, 7.3 mg. per cent. The stools were clay colored and fatty. 
The patient was readmitted one month later in deep jaundice, with marked itching 
of the skin, weakness, and anorexia. Examination revealed an acutely ill, emaciated 
man with the liver palpable at the level of the umbilicus, but with no ascites. Ex- 
ploratory laparotomy disclosed a large, dark liver and a distended gall brndder and 
common duct. At the terminal portion of the common duct there was a large, 
jiodular fi.vcd' mass occupying tlie region of the lieud of tiic pancreas. Tlie j>atient 
died Shortly after operation. Autopsy revealed e.xtcnsive carcinoma of the bladder 
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with metastases to the common bile duet, pancreatic ducts, and left adrenal, as 
well as left hydronephrosis and liydroureter. Microscopic examination of the meta- 
static sections revealed a papillary carcinoma quite similar to that in the bladder. 

Altliougli the local tumor in this case was extensive, nevertheless the 
case illustrates the necessity for considering metastases as the basis for 
untoward developments in a case, and this man died not from the local 
tumor but of metastatic lesions. 

Case No. 23833. C. S., a 47-year-old man, first seen on April 2G, 

1935, complained of frequency, nocturia, some dysuria and hematuria, which had 
been present for a period of eight months and which was gradually increasing in 
intensity. He also complained of pain radiating down the posterior aspect of the 
right thigh and leg. Physical examination was essentially negative. On rectal 
examination there was noted slight induration at the base of the prostate on the 
right side and also extending up into the posterior wall of the bladder. Intravenous 
urogram revealed a normal left kidney, but no dye appeared on the right side. 
Cystograin showed a large, irregular filling defect occupying practically the entire 
right half of the bladder. On cvstoscopic examination the right side of the blad- 
der ^Yas found to be occupied by an extensive, irregular, somewhat nodular, in- 
filtrating tumor, which extended from the vesical orifice to the midline anteriorly 
and down over the right half of the trigone, obscuring the right ureteral orifice. 
Radium treatment, consisting of 600 mg. hr. of surface radium, was given, together 
with deep x-ray therapy. There was an immediate response. The pain in the right 
hip and leg, which had been extremely distressing, disappeared during the first 
week, and the urinaiy^ symptoms gradually disappeared during the course of the 
treatment. Rectal examination six weeks later showed that the induration at the 
base of the bladder had almost completely disappeared, and cystoscopic examina- 
tion showed a remarkable change. The tumor had entirely disappeared except for 
a small, projecting mass of apparently viable tissue in the region of the right 
ureteral orifice, wdiich was destroyed by means of the high frequency current. The 
patient returned three months later with symptoms and signs of increased intra- 
cranial pressure, thought to be due to a lesion on the left side of the brain. X-rays 
of the chest, pelvis, and skull revealed no evidence of metastases. Shortly there- 
after a rather sudden exacerbation of all symptoms occurred and the patient be- 
came semicomatose. A circumscribed tumor was removed from the region of the 
third ventricle by Dr. Walter E. Dandy. The surgical pathologic report stated that 
it was obviously not a primary brain tumor and that it suggested very strongly a 
carcinoma arising from transitional epithelium. The patient did not survive. 
Autopsy showed no evidence of tumor anywhere except in the brain and the bladder. 
The right kidney was atrophic and hydronephrotic. The left kidney and ureter 
were normal. When the bladder was opened, there was no gross evidence of tumor, 
but there were two dense scars involving the right side of the trigone and the right 
lateral wall. Only two small areas of superficial ulceration tvere seen and it re- 
quired serial sections through these areas to find any tumor. 

This case was interesting : (1) in that it represented an unusual nieta.s- 
tasis from any tumor; tliat is, tumor of the brain without any other evi- 
donee of metastasis elsewhere; and (2) because o£ the almost miraculous 
response to deep x-ray and radium of the large bladder tumor. Ttvo 
other eases of the same type have been reported, one by Louder and Wat- 
kin.s and the oilier hy ^leKay. The mechanism of such a metastatic de- 
posit is a lillle liard to undei^sland, but it must be that a few tumor cells 
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get into the blood stream and are carried through the pulmonary circula- 
tion to the brain. This case ^vas reported in more detail by Leadbetter 
and Colston. 

Case 11. Ko. 26150. G. H,, a ID-year-old man, was admitted Pec. 9, 

193/, complaining of a bladder tumor which had been diagnosed elsewhere in July, 
1937, and treated by deep x-ray and fulguration without any results. The patient 
complained of great frequency, hematuria, anorexia, and loss of weight and strength. 
The general physical examination, except for marked malnutrition, was negative. 
On rectal examination the prostate was felt to be slightly enlarged, with induration 
at its base and in the region of the base of the seminal vesicles, whicli was thought 


4 ^x-ray of the chest (Case 12), showinj? the widespread metastatic lesions In 

* ** the lungs from the primary carcinoma of the bladder. 



to indicate infiltrating tumor extending through the bladder wall. The laboratory 
studies wore ndthin normal limits. Intravenous urogram showed an early hydro- 
nephrosis on the right sidej the left kidney appeared quite normal. Cystogram re- 
realed an extensive filling defect involving tlio right side of the bladder. CyBfos- 
conv showed a large, ulcerating tumor involving the riglit lateral ivnil of t ho Wad- 
rier and the right half of the trigone. Transplantation of tlie urctcr.s into the large 
bowel followed bv cvstocloDiy, was considered, but x-ray of the cliest sliowcd a 
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Clearly defined pulmonary metastasis. No biopsy of the tumor was obtained and the 
patient was discharged without treatment. 

G\se 12.— B.TJ.I. No. 25360. T. "W., a 50-year-old man, was seen in the out- 
patient department on Bee. 17, 1936, complaining of painless liematuria, nsnaUy 
initial in character, for a period of about one year. The general physical examina- 
tion was negative. Blood studies and renal function tests were normal. Intravenous 
urogram showed both kidneys functioning well. Cystogram showed a Ming defect 
on the right side of the bladder. Cystoscopy revealed a tumor in the region of 
the right ureteral orifice, described as a pedunculated papillary grouth, 3 cm. in 
diameter, with evidence of fusion of the superficial papillae, slightly necrotic, and 
with a rather broad pedicle. The impression was noninfiltrating papillary carcinoma. 
Treatment consisted of fulguration and the application of 200 mg. hr. of radium 
to the surface of the tumor, following which the hematuria ceased and the patient 
was discharged, to be followed in the outpatient department. He was readmitted 
one month later, when the remaining tumor was again fulgurated and 200 mg. iir. 
of radium was applied. The patient "was instructed to return, in three weeks for 
further treatment, but he was not seen again until seven months later, at which 



Fig. 5. — Blat plate of the pelvis (Case 12), showing^ the marked involvement of 
uie bones of the right hip by the metastatic process from the carcinoma of the 
bladder. 


time he stated that he had been passing bloody urine for several months. General 
physical examination and labbratorj' studies were negative. Cystoscopy showed, in 
the region of the right urcte'ral orifice, a large, sessile, superficially papillaiy', in- 
filtrating tumor, about 3 cm;, in diameter. -.Trcatinent again consisted of fulgura- 
tion and the application of 200 nig. hr. of^radiamfrGn^ later he had devel- 

oped considerable pain in the right liip, but an Way o^'^tlus (region showed no evi- 
dence of metastasis. Thoro was, however, a slight change in thd hip joint which was 
interpreted as being duo to arthritis. At this time the bladder tumor showed some 
evidence of extension and more infiltration, and 200 mg. hr. of radium was applied. 
Biopsy at this time showed papillary carcinoma. The paHcnt was started on deep 
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get into the blood stream and are carried through tlie pulmonary circula- 
tion to the brain. Tliis case was reported in more detail by Leadbetter 
and Colston. 

Case 11. B.ET.r. 2^o. 2G450. G. H., a 49-year-oM ninn, ivas admitted Dec. 9, 
19o7, complaining of a bladder tumor ■which had been diagnosed elsewhere in Julv, 
1937, and treated hy deep x-ray and fulguration without any results. The patient 
complained of great frequency, hematuria, anorexia, and loss of weight and strength. 
The general physical examination, except for marked malnutrition, was negative. 
On rectal examination the prostate was felt to be slightly enlarged, with induration 
at its base and in the region of the base of the seminal resides, which was thought 


Fiir 4-^X-ray of the chest (Case 12). showing the widespread metastatic lesions In 
^ ' the lungs from the primarj' carcinoma of the bladder. 



to indicate infiltrating tumor extending through the bladder wall. The laboratory 
studios were within normal limit.*. Intravenous urogram showed an early hydro- 
nephrosis on the right side; the left kidney appeared quite normal. Cystogram re- 
vealed an extensive filling defect involving the right side of the bladder. Cystos- 
po'dv showed a large, ulcerating tumor involving the right latcr.al wall of the blad- 
der' and the right half of the trigone. Transplantation of the ureter.* into the largo 
£wcl foUowed by cystectomy, was considered, but x-ray of the chest showed a 
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two months later, at which time physical examination revealed marked emaciation, 
impaired percussion note, decreased tactile and vocal fremitus over the right chest 
below the sixth rib, and considerable atrophy of the muscles of the right thigh with 
great pain accompanying movement of the leg. X-ray of the chest showed numerous 
large metastases (Fig. 4) and that of the right hip showed increased destruction of 
the acetabulum (Fig. 5). The patient course in the hospital was steadily down- 
hill, but he lived a surprising length of time in view of the extensive metastases, 
death occurring three months after the last admission. Autopsy showed extensive 



Pig:. 8. — Section showing the metastatic tumor (Case 12) invading a vertebra and 
growing in its characteristic papiUai-y formation (low power). 



3 Ig. 9. Metastatic tumor (Case 12) growing in the liver in characteristic invasive 

manner (low power). 

molastasos to the iliac glands, liver, both lungs, the mediastinal glands, the verto- 
Itrao, stormim, ribs, anil iialvis. Tlicro was also a cystitis, a bilateral bydrourcter, 
ami Uydnmeviirosis oi\ tbe left side. On inicroscoiiic study all of tlie inetastalie 
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X-ray therapy, 'which 'was continued in tlie outpatient department after his discharge. 
He was readmitted shortly tliereafter complaining bitterly of pain in tlie right hip 
which radiated down the thigh toward tlie knee. Physical examination, aside from 
some obvious loss of weight, was negative, and there was nothing palpable about the 
liip or in the tliigh which could account for his pain. Cystoscopy was again carried 
out and 200 mg, hr. of radium applied to the surface of the tumor. X-ray of tlie riglit 
hip showed early destruction about tlie hip joint characteristic of metastasis. Intra- 
venous urogram showed hydronephrosis of the right kidney. His last admission was 



g. Section from the bladder tumor (Case 12), showing a typical papillary 

carcinoma (low power). 
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cases, before treatment is carried out, careful search by all means at our 
disposal will be made for a possible silent metastasis. 

CONCLUSIONS 

All bladder tumors should be regarded vntli high suspicion, because 
many apparently benign papillomas of the bladder eventually may recur 
as malignant, spreading tumors. 

All cases should have an intravenous urogram to determine the func- 
tion and gross condition of the Iddneys. 

Metastases may occur relatively early in the course of the disease and 
may be located at a considerable distance from the primary site mthont 
any evidence of lymphatic involvement, such as in the case of metastasis 
to the brain or to bone. 

Metastases may occur in spite of the fact that treatment of the local 
tumor is progressing quite satisfactorily. This should indicate that a 
moi*e frequent checkup of bladder tumor cases should he made so that 
we win not be lulled into a sense of false security while a possible metas- 
tasis is developing. 

If radical surgery is to he considered, thorough x-ray study of the 
chest, the bones of the pelvis and spine, and the long bones, as indicated, 
should be obtained. 
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lesions slio\\ed tlie same ty^iical configuration of papillary carcinoma as seen in the 
original tumor (Figs. G*9). 

The widespread inetastases from a relatively small, infiltrating, papil- 
lary carcinoma of the bladder make this ease unusually interesting. It 
is also interesting to note that the metastases developed to a large extent 
after the onset of deep x-ray therapy. "Whether or not this liad anything 
to do with the incidence of metastasis would be hard to say, but it has 
been suggested by this and other cases. 

Case 13.* — B.U.I. No. 26207. Mrs. C. E. K., a Go-ycar-old woman, w’as admitted 
Sept. 27, 1937, complaining of a bladder tumor which had been diagnosed elsewhere 
only a few days previously. Her symptoms had been present for several years, 
manifested by frequency, nocturia, and ver)' slight hematuria. General physical ex- 
amination was negative. Benal function tests were within normal limits. Cystos- 
copy showed a well-demarcated, globular, rather solid neoplasm, with superficial 
papillary processes, occupying the base of the bladder, involving the trigone in the 
inidline, and extending backward and to the right, apparently involving the 
region of the right ureteral orifice. Biopsy showed a papillary infiltrating car- 
cinoma. The tumor was fulgurated and surface radium applied on several occa- 
sions. Intravenous pyelogram showed a nonfunctiouing right kidney and slight dilata- 
tion of the lower left ureter, but the left kidney appeared normal. Vaginal exam- 
ination showed evidence of infiltration of the tumor into the vesicovaginal septum, 
plain plate of the abdomen showed no evidence of metastasis to the bones of the 
spine or pelvis. She was sjuiiptomatically greatly improved on discharge. The 
patient was readmitted three months later complaining of chills and fever. The 
general physical examination revealed nothing of note. On cystoscopic examination 
the tumor appeared smaller but not greatly altered. In addition, several small, new 
tumors were noted, which were fulgurated. She was readmitted two months later 
complaining of pain in the right shoulder and left hip and intermittent attacks of 
fever and 'weakness. Physical examination showed no demonstrable changes in the 
bony framework, but x-rays of the right slioulder showed a rarefaction at the head 
of the right humenis characteristic of a metastatic lesion, and x-rays of tlie thoracic 
and lumbar spine revealed metastases. Qj’stoscopy showed a solid, globular tumor 
mass, involving the left half of the trigone and the left bladder base and extending 
down to the I'esical orifice. Vaginal examination showed extensive infiltration into 
the pelvic tissues on the left side. The metastatic lesions were treated with deep 
x-rav with considerable relief of the pain. No treatment of the local tumor was 
carried out. The patient was discharged and the outcome is not knouui. 


SUMMARY 

The tliirtccn cases of bladder tumor witli metastases, presented above 
in brief, were seen during a period of eight years at tlie Brady Urological 
Institute. We realize that they do not represent the total mimher of 
eases of bladder tumor in which metastases developed during this period, 
since many of the cases were not studied from tin's viewpoint and several 
of the others who died did not have post-mortem examination. It is of 
interest to note that all of our cases, with possibly one or two cxeep- 
“ons were papillary carcinomas of the bladder. 

We hope that this study will lead to a more general ap])roc.at.on of 
the part played by metastases in cases of bladder tumors, and that m all 
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REPORT OF CASES 

1. Mr. J. S., aged 36 years, was referred because of an atrophied, cold, 

and deformed right hand (Fig. 2) which had been repeatedly diagnosed and treated 
as Raynaud’s disease. Prior to 1931, he had been in excellent health and, except 
for the above condition, he has had no other complaints. There was no history of 



Fiff. 1. — The anatomic relationship of the brachial plexus and subclavian arter>- to 
the scaleni and the first thoracic rib. 



Flp. 2. — Deformed and atrophied rigiit hand in case of bilateral cervical rib 
(fuse 1). ne.MeclIon of the ripht cervical rib failed to give symptomatic relief of the 
hrnchial neiirllls, iClghlccn months later scalenotomy was followed by marh'^d 
relief of neurologic symploin.s. 




SCALENUS ANTICUS SYNDROME AND CERVICAL RIBS" 
Prakiv V. Theis^ M.D.^ Chicago, III. 

(From the Department of Surgery, Freshyterian IXospitaJ of the City of Chicago 
and the Fush Medical College of the Vniversity of Chicago) 

O CALENUS aiiticiis syndrome^ is a symptom complex characterized 
^ by a bracliial neuritis 'svith or without vascular or vasomotor dis- 
turbance in tile ni^jier extremity. Tiie pathologic condition is due to 
mechanical irritation or pressure- on the brachial plexus and subclavian 
artery produced by the anatomic relations of these structures to the 
scalenus antieus muscle and first thoracic rib (Fig. 1). This pressure 
was noted by Murpliy^ in 1915 wJiile resecting a cervical rib, but lie 
made no attempt to remove the pressure. Ten yeai’s later, Adson"* per- 
formed and recommended scalenotomy instead of rib resection in cases 
of cervical rib. The good results of the new procedure, as reported by 
Adson, suggested to Naffziger^ that the scalenus antieus muscle might 
be the cause of the symptoms wlien a cervical rib is suspected but can- 
not be demonstrated on roentgenograms. This group of cases with iden- 
tical symptoms as seen in 5 to 10 per cent of ceiwical ribs^ is recognized 
today as scalenus antieus or Naffziger syndrome. 

Tlie diagnosis of scalenus antieus syndrome is based upon the pres- 
ence of a brachial neuritis, but tliere is no definite means of establish- 
ing the mechanical origin of the neuritis or the fact that the scalenus 
muscle is the cause of the compression. To confirm the diagnosis, 
Ochsner, Gage, and DeBakey" and Spurling and Bradford® have used 
oscillometric readings, AVe, however, have found the same character- 
istic readings in normal individuals. The frequent uncertainty in diag- 
nosis, as well as the many conditions wliicli may compress the brachial 
plexus, makes it unlikely that scalenotomy, tiie recognized treatment, will 
always give complete relief. Permanent changes may occur in tlic 
iierves, arteries, and extremity whicli will limit the relief to be obtained 
from operation. This is contrary to tlie unusually successful rc.sults 
reported by the above autliors and others*^ who advise routine scalenot- 
omy. Purtlier, the fact tJiat the symptoms are aggravated by faulty 
posture indicates that conservative treatment is frequently all that is 
necessary. In twenty cases of sus])eoted scalenus antieus syndrome 
which we have examined, scalenotomy was performed on tlnve patients. 
These three cases, which are reported herewith, were tlioroiighly exam- 
ined by neurologists who confirmed the diagiiosis and recommended 

operation. 

before Ibe Cbicapo Surgical 
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in changing from the sitting position to the reclining position. On the left, unin- 
volved side, the oscillometric index increased from 5.2 to 7.4 in the arm and from 
2 to 3.4 at the wrist. In the reclining position the average temperature of the 
right (involved) lingers was 32.2° C., which was higher by almost 1° C. than on the 
left side. After sitting in a chair for one-half hour, the originaUy higher tempera- 
ture on the right side dropped to 29° C., while on the left the average temperature 
declined from 31° C. to 30° C. Temporary novocain block of the ulnar nerve elimi- 
Bated the above change in. peripheral temperatures. 

On April 20, 1936, resection of the right cervical rib was performed. No im- 
provement in oscillometric readings or symptoms following the operative procedure. 

On Oct. 25, 1937, the oscillometric readings, peripheral skin temperatures, and 
sjTBptoms were unchanged from the initial examination made before rib resection. 
The same findings were obtained on Dec. 1, 1937, In the absence of symptomatic 
relief from the rib resection, scalenotomy was then decided upon. 

Right scalenotomy was performed on Dec. 16, 1937. The scalenus antieus muscle 
and the posterior fibrous sheath were markedly In-pertrophied. Definite clinical im- 
provement w'ith relief of pain followed this operative procedure. Although the 
peripheral arterial pulsations did not return, there was a slight increase in. the 
oscillometric index, and almost normal skin temperatures. Because of thrombosis 
in the subclavian artery, the normal peripheral pulsations were not restored. 

Go7)wiC7if. — After more than five j'ears of suffering ^vitl^ a unilateral 
condition of the right hand ^Yhich was repeatedly diagnosed as Ka^uiand^s 
disease, roentgenograms revealed extensive bilateral ceiwieal ribs. Re- 
section of the rib on the involved side gave no symptomatic relief. 
Oscillometric index did not vary vntli postural change, but this Avas due 
to thrombosis of the subclavian artery. i\Iore than eighteen months 
later, scalenotomy was followed by marked relief of the neurologic 
symptoms. 

Case 2. — Dr. D. T., aged 47 years, w'as examined because of weakness and numb- 
ness of the right fingers, hand, and forearm and mild atrophy of dorsal interossei 
muscles, Althougli similar sjTnptoms W’ere present to a slight extent on the left 
side, these were not troublesome compared to those on the right. No objective 
sensorj* disturbances were present. ^Moderate tenderness of the right scalenus antieus 
muscle was elicited by digital pressure, but there wms no aggravation of the periph- 
eral symptoms. In clianging from the upright to the reclining position, a markedly 
increased oscillometric index of 3.5 was present on the riglit arm and only 1.5 on 
the left (Fig. 4). Cervical roentgenograms were negative. There was no liistory 
of trauma. Tenotomy of the right scalenus antieus muscle was performed on June 
10, 1938. 

Within forty-eight hours after the scalenotomy, there was definite improvement 
in the ulnar side of the hand, but the remainder of the hand rapidly became worse 
and W’as associated wutli atrophy and deformity of the small muscles of the hand. 
This became so severe that on Nov. 11, 1938, the right brachial plexus w'as explored 
through the original scalenotomy incision. No adhesions or abnormality were found. 

Covwicnf . — Althougli the diagnosis of scalenus antieus syiidi’ome was 
confirmed by a number of neurologists, only temporary and partial 
relief followed scalenotomy. Subsequently, exploration of the supra- 
clavicular triaiigle failed to reveal a cause for continuation and prog- 
ress of the symptoms. The latest neurologic report indicates the pres- 
ence of a cord lesion. 
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trauma. In 1931 he noticed several blue spots on the fingers of liis right hand 
which were associated with moderately severe burning and sharp pains. Within 
tuo months the finger tips became ulcerated. The gangrenous finger tips completely 
healed within one weeli. This was followed by incomplete fixation of the inter- 
phalangeal Joints^ contraction deformities^ and marhed atrophy of the fingers. 
There nas some improvement in the pain and coldness of the fingers, but for the 
past three years the condition has remained uncJianged, still painful and markedly 
sensitive to cold. 

Although the above symptoms were entirely unilateral, roentgenograms revealed 
large bilateral cervical ribs (Fig. 3). In spite of the fact that the left cervical 
rib was almost as large as the right, the left side was symptomless. 



Fisr 3. Roentgenogram of bilateral cervical ribs of case shown in Fig. 2 

(Case 1). 


Examination on March 24, 103G, revealed cold, atrophied, and deformed fingers 
of the right hand. The skin was cyanotic, atrophic, and shiny. The right radial, 
brachial, and subclavian artcr>' pulsations could not be palpated. Definite tender- 
ness was present in the right supraclaricular triangle. The average temperature of 
the fin^^ers of the involved right hand was about 2*^ C. lower than that on the left 
hand, "complete neurologic examination of the extremity showed no .sensory dis- 

‘“oSnomctric and peripheral temperature readinfis aorc a.a.lo on l.oll. the richt 
1 1 ff miner extremities in tlic sitting and redininj,' positions. The osciriomclno 
readings on the right side were markedlv reduced (le.ss than J; nnd vnried but little 
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The postoperative improvement in the ulnar nerve symptoms was asso- 
ciated with greatly reduced oseillometrie indices compared to those 
observed before operation (Figs. 4 and 5). With direct pressure on 
the subclavian artery as the cause of peripheral circulatory changes, the 
same oseillometrie readings should be obtained in the reclining position 



A. 


Oseillometrie units 



"Vv'i upper C'.xtren,lt.v on the same patient 
Tho aYornpp toinporaluro of t)io flnKor^^'wa*? 

tvcllninj; poj^iilon than fn tiu* ^Utlnp position/ patient in the 
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After right scaienotomy 
RIGHT ARM Dr.LT 
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innei" side of the ariDj forearm, and the fourth and fifth fingers. Atrophj 
of the small muscles of the hand or even of the deltoid^^ and other mus- 
cles of the arm may occur. Circulatory changes, such as cyanosis, pal- 
lor, coldness, atrophy, or gangrene of the fingei^s, are less frequently 
observed than the neurologic symptoms ; but recent rejjorts/^ as well as 
our observations, indicate that the disturbance is largely vasomotor in 
origin as a result of the brachial neuritis. Ochsner’s observation of 
increased oscillometric index by injecting the cervicodorsal sjnnpathetic 
neiwes as well as our observations on certain characteristics of the 
oscillometric index (comment on Case 2 and Fig. 4) and on the lowered 
peripheral temperatures which are elevated to normal by novocain block 
of the pei’ipheral nerves (Case 1) support the opinion that the syndrome 
is neurogenic. However, the subclavian artciy^^ may be occluded by 
extravascular pressure or by thrombosis (Case 1). 

Other pathologic conditions may be difficult to differentiate from 
scalenus anticiis syndrome. These include inflammatory, traumatic, or 
toxic neuritis; subacromial or brachial bursitis; Raynaud’s disease; rup- 
tured supraspinatous tendon ; and various cord, bone, and joint lesions. 
Further, mechanical irritation and pressure on the brachial nerves and 
subclavian artery can be produced by large cervical ribs or elongated 
transverse process of the cervical vertebra ; by abnoinnalities of the first 
thoracic rib, brachial plexus, or subclavian artery ; or by fibrous bands 
and adhesions in the supraclavicular triangle. It is obvious that even 
with the greatest care there will be difficulties in accurately diagnosing 
scalenus anticus syndrome and in establishing the cause of the brachial 
neuritis as due to compression hy the scalenus anticus muscle. 

Considerable importance lias been given to diagnostic procedures for 
determining scalenus anticus pressure. The objective findings which 
are used to confirm the diagnosis are: (1) supraclavicular tenderness, 
especially to digital pressure on the trunks of the brachial nerves and 
scalenus anticus muscle; (2) aggravation of the peripheral symptoms 
by digital pressure on the scalenus muscle; (3) reduction or oblitera- 
tion of the peripheral pulse with deep inspiration when the shoulder is 
dropped and the head is turned to the affected side and hyperextended ; 
and (4) increased oscillometric index after novocain injection of the 
cervicodorsal sympathetic nerves (Oehsner). Since more than 50 per 
cent of the cases diagnosed as scalenus anticus syndrome give a history 
of trauma to the neck or shoulder, the tenderness and the aggravation 
of the peripheral pain ])y digital pressure could occur with a traumatic 
or any type of neuritis. 

Oscillometric To evaluate the importance of changes in 

the oscillometric index (maximum reading) as above described, a num- 
ber of normal individuals were examined with a Pachon oseillometer 
(Table I). Instead of using Oehsner, Gage, and DeBakey’s method of 
novocain block of the cervicodorsal sympathetic nerves, wc’took readings 
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both before and after operation. TJie greater index befoi’c operation 
can be explained by the loss of vascular tone due to tlie removal of the 
irritation or pressure on the vasomotor fibers of the brachial plexus when 
tlie patie2it assuines the I’celining; position. The absence or reduction of 
the irritation on the brachial plexus after operation is accompanied b}’’ 
less disturbance in vascular tone aiid consequently by a smaller varia- 
tion ill oscillomctric indices in changing postural conditions. 

Case S. — Mr. D. P., aged 41 years, a clerk, was referred Nov. 13, 1937, becaoso 
of troublesome tingling and numbness of both hands and both arms but no cir- 
culatory symptoms or atrophy. There was some weakness of the hands but no objec- 
tive sensory disturbances. At the onset of tlic above complaints, ten years previ- 
ously, ho had been examined and his condition diagnosed as a functional nervous 
disorder. Although the syniptoins wore bilateral, they were most prominent on the 
right side where digital pressure on the scalenus anticus muscle revealed definite 
tenderness. Similarly the right radial pulsation was reduced on deep inspiration 
when the shoulder was dropped, the head liypcrex tended and rotated to the right. 
This did not occur on the left side. In changing from the sitting to the reclining 
position, the oscUJomotric index increased l.S units in the right arm and 1.0 units 
in the right wrist. There was no change on the left side. Roentgenograms revealed 
large bilateral cervical ribs. 

In spite of the indefmiteness of the neurologic symptoms, the physical findings 
of unilateral supraclavicular tenderness, and unilateral fluctuation in oscillomctric 
readings and peripheral pulse as above described, right scalenotomy seemed to be 
warranted. The neurologist who had observed this patient for a number of years 
believed that removal of scalenus anticus pressure might benefit him. 

On Nov. 24, 1037, right scalenotomy was performed and the cervical rib explored; 
no pressure being found, the rib was not disturbed. Both the muscle and posterior 
fibrous sheath were hypertrophied. Postoperative oscillometric readings showed 
that the index in the reclining position did not reach the level obtained prior to 
operation. TJiis was also observed in the previous two cases, but the same unit in- 
crease occurred at a lower level in changing from the sitting to the reclining posi- 
tion than was noted before operation. The symptoms wore not greatly relieved by 
the operative procedure. 

Commevt . — Sjanptoms suggesting a bracliial neuritis with definite 
evidence of unilateral changes in the peripheral pulse and oscillometric 
readings seemed to indicate irritation or pressure on the brachial plexus. 
At operation the scalenus anticus was hj^pertropliied and was compress- 
ing the subclavian artery and brachial plexus. The cervical rib ap- 
peared merely incidental. This patient was not greatly benefited by 
scalenotomy. 


DISCUSSION 

The diagnosis of scalenus anticus syndrome is made primarily on the 
presence o^f clinical symptoms in the upper extremity which arc influ- 
enced by posture. The symptoms are not clearly defined but pain, 
tin«-lin<r' and numbness may occur anywhere from tlie sliouldcr to the 
finders”” the usual distribution is along the course of the lower brachial 
trnnte’(uln^v or mixed mcdian-ulnar nerve) willi involvement of the 
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inner side of the arnij forearm, and the fourth and fifth fingers. Atrophy 
of the small muscles of the hand or even of the deltoid^^ and other mus- 
cles of the arm may occur. Circulatory changes, such as cyanosis, pal- 
lor, coldness, atrophy, or gangrene of the fingers, are less frequently 
observed than the neurologic symptoms ; but recent reports, as vrell as 
our observations, indicate that the disturbance is largel}^ vasomotor in 
origin as a result of the brachial neuritis. Oehsner’s observation of 
increased oscillometric index by injecting the cervicodorsal sjnnpathetic 
nerves as well as our observations on certain characteristics of the 
oscillometric index (comment on Case 2 and Fig. 4) and on the lowered 
periphei'al temperatures which are elevated to noimal b}’^ novocain block 
of the peripheral nerves (Case 1) suppoi't the opinion that the syndrome 
is neurogenic. However, the subclavian artery^^ may be occluded by 
extravascular pressure or by thrombosis (Case 1). 

Other pathologic conditions may be difficult to differentiate from 
scalenus anticus syndrome. These include inflammatory, traumatic, or 
toxic neuritis; subacromial or brachial bursitis; Ea>maud^s disease; rup- 
txired supraspinatous tendon ; and various cord, bone, and joint lesions. 
Further, mechanical irritation and pressure on the brachial nerves and 
subclavian artery can be produced by large cervical ribs or elongated 
transverse process of the cervical vertebra ; b}^ abnormalities of the first 
thoracic rib, brachial plexus, or subclavian ai'tery; or by fibrous bands 
and adhesions in the supraclavicular triangle. It is obvious that even 
with the greatest care there will be difficulties in accurately diagnosing 
scalenus anticus syndrome and in establishing the cause of the brachial 
neuritis as due to compression by the scalenus anticus muscle. 

Considerable importance has been given to diagnostic procedures for 
determining scalenus anticus pressure. The objective findings which 
are used to confirm the diagnosis are: (1) supraclavicular tenderness, 
especially to digital pressure on the trunks of the braeliial nerves and 
scalenus anticus muscle ; (2) aggravation of the peripheral sjmiptoms 
by digital pressure on the scalenus muscle; (3) reduction or oblitera- 
tion of the peripheral pulse with deep inspiration when the shoulder is 
dropped and the head is turned to the affected side and hyperextended ; 
and (4) increased oscillometric index after novocain injection of t)ie 
cervicodorsal sympathetic nerves (Ochsner). Since more than 50 per 
cent of the cases diagnosed as scalenus anticus syndrome give a history 
of trauma to the nock or s})oulder, the tenderness and the aggravation 
of the peripheral pain by digital pressure could occur witli a traumatic 
or any type of neuritis. 

OsdUomcirk Ikmlhigs.—To evaluate the importance of changes in 
the oseillomctric iiulex (maximum reading) as above described, a mim- 
l)er of normal individuals ^vore examined with a Paelion oscillometer 
(Table I). Instead of using Ochsner, Gage, and DeBakev's method of 
novocain block of the cervicodorsal sympatlictic nerves, we* took readings 
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both before and after o])erafion. Tlic greater index before operation 
can be explained by llie loss of vascular tone due to the removal of the 
irritation or pressure on the vasomotor fibers of the brachial plexus when 
the patient assumes the reclining position. The absence or reduction of 
the irritation on the brachial jilexus after operation is accompanied by 
less disturbance in vascular tone and consequently by a smaller varia- 
tion in oscillomctric indices in changing postural conditions. 

Case 3. — D. D., aged 41 years, a clerk, ■vvas referred Nov. 13, 1937, because 
of troublesome tingling and numbness of both hands and both arras but no cir- 
culatory s>Tnptoms or atrophy. There was some weakness of the hands but no objec- 
tive sensory disturbances. At the onset of the above complaints, ten years previ- 
ously, he had been examined and his condition diagnosed as a functional nervous 
disorder. Although the sjTnptoins were bilateral, they were most prominent on the 
right side where digital pressure on the scalenus anticus muscle revealed definite 
tenderness. Similarly the right radial pulsation was reduced on deep inspiration 
when the shoulder was dropped, tlie head hyperextended and rotated to the right. 
Tliis did not occur on the left side. In changing from the sitting to tlie reclining 
position, the oscillomctric index increased l.S units in the right arm and 1.6 units 
in the right wrist. There was no change on the left side. Koentgenograms revealed 
large bilateral cervical ribs. 

In spite of the indefiniteness of the neurologic symptoms, the phj'sical findings 
of unilateral supraclavicular tenderness, and unilateral fluctuation in oscillomctric 
readings and peripheral pulse as above described, right scalenotomy seemed to be 
warranted. Tlie neurologist who had observed this patient for a number of years 
believed that removal of scalenus anticus pressure might benefit him. 

On Nov. 24, 1937, right scalenotomy was performed and the cervical rib explored; 
no pressure being found, the rib was not disturbed. Both the muscle and posterior 
fibrous sheath were hypertrophied. Postoperative oscillomctric readings showed 
that the index in the reclining position did not reach the level obtained prior to 
operation. This was also observed in the previous two cases, but the same unit in- 
crease occurred at a lower level in changing from the sitting to the reclining posi- 
tion than was noted before operation. The symptoms were not greatly relieved by 
the operative procedure. 

Comment. — Sj^mptoms suggesting a brachial neuritis with definite 
evidence of unilateral changes in the peripheral pulse and oscillometric 
readings seemed to indicate irritation or pressure on tlie brachial plexus. 
At operation tlie scalenus anticus was hypertrophied and was compress- 
ing the subclavian artery and brachial plexus. The cervical rib ap- 
peared merely incidental. This patient was not greatly benefited by 
scalenotom5\ 


DISCUSSION 

The diagnosis of scalenus anticus syndrome is made primarily on the 
presence of clinical symptoms in the upper extremity which are influ- 
enced by posture. The symptoms are not clearly defined but pain, 
tingling, and numbness may occur nn}^vhere from the shoulder to the 
fin^ers"^^'® the usual distribution is along the course of the lower brachial 
trunte' (ulnar or mixed median-ulnar nerve) with involvement of the 
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NonXtAL COXTHOLS. InC 1!E,\SE IK OSCILI,0^fETnIC ReaMKOS of ARAr AKR rOREAF.M IX 
CiiAKOiKG From tue Sittiko to the RECMKixn Position' 


PATIENT 

i 

AGE 

SEX 

OCCUPATION 

MAXIMUM CJIANOE 

OSCILLO.METIIIC UNITS 

SYMP- 

TO-^rs 

I AR^r 

1 FOREARM 

K. 

Ji. 

R. 

L. 

1. 

H. H. , 

30 

F 

Nurso 

0.0 

0.0 

0.5 

0.4 

None 

2. 

H.R. 

31 

M 

Trimmer 

2.4 

2.S 

0.7 

1.2 

None 

3. 

A. P. 

25 

F 

Secretary 

0.0 


0.0 

0.4 

None 

4. 

F. B. 

25 

U 

Student 

2.4 

1.S 

o.s 


None 

5. 

J.R. 

29 

M 

Student 

0.0 


1.3 

1.2 

None 


H.W. 

55 , 

M 

Executive 

3.0 

1 

1.0 , 

1.0 , 

None 

7. 

L. B. 1 

32 i 

F 

Nurso 1 

1.0 


0.5 1 


None 

S, 

R. S. 

44 

U 

Slacliinist | 

0.5 

0.2 

0.2 


None 

9. 

R.K. 

29 

M 

Physician 

2.0 

2.0 

! 0.7 

1.0 

None 

10. 

B. i 

20 1 

jM , 

Student 

0.5 

1.5 

0.7 

! '1.2 

None 

.11. 

A.A^. 

2S 

M 

Technician 

2.7 


0.4 

1 0.7 

None 

12. 

M. B. 

25 

F 

Secretary 

' 1.0 

' 1.0 

1.0 

1.2 

None 

13. 

R.H. 

25 

M 

Student 

1 9 9 

2.1 

0.7 


None 

14. 

S. M. 

, 57 


Unemployed 

o!o 

0.0 

0.2 

0.0 

None 

15. 

R. A. 

20 

M 

Student 

1.0 

0.9 

0.5 

0.7 

None 


with each change in postnre and obtained a similar increase in oseillo- 
metrie index. The majority of the normal controls had the same findings 
Avhieh have been nsed for confirming the diagnosis of sealenns antiens 
S 3 'ndrome (Table II). The percentage of extremities with increased 
oseillometric index in the normal controls and of the involved and nn- 
involved extremities in suspected cases of sealenns anticus s.vndrome is 
contained in Table III. All of the involved extremities had some in- 
crease in the oseillometric index, while 25 per cent of the nninvolved 
extremities had no change. The larger increases also occurred more fre- 
quently in the involved than in the nninvolved extremity. Still, Avben 
compared to the group of normal controls, elianges in oseillometric index 
must be cautiously accepted as a pathologic finding for confirming the 
diagnosis of scalenus anticus syndrome. 

Peripheral Arterial Pulsations . — Reduction or obliteration of the 
radial pulse on deep inspiration when the shoulder is dropped and the 
head is turned to the affected side and hyperextended has been reported 
as significant of scalenus anticus s.vndrome. We found that a reduc- 
tion or obliteration of the peripheral pulse occurs in most normal indi- 
viduals. This was also noted by Spurling and Bradford.® These find- 
ings demonstrate that posture affects the peripheral pulse in almost all 
individuals, but the ease with which tlie pulse is reduced or oliliterated 
may be the important consideration in the diagnosis of .scalenus anlicus 


syndrome. , t ,■ 

Treatment.— Tlhe fact that posture, stature, and muscular fatigue al- 
the severitv of svmptoms and the periplieral circulation (Fig. 6) 
^ L conssAti VC ti-cfncnt is ot defleito vcine in nllcvlniins 

distvesf 
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Thyroid axis & directon of t-ra.-n.svcree 
-'\ Scapmair a- 



Fig. 7. — ^Transverse section of cervical region at level at which the scalenus 
anticus nniscie is incised. The thick posterior fibrous sheath of the muscle should 
be divided with the muscle fibers. This portion of the muscle is directly over the 
cords of the brachial plexus and care should be taken that all the fibers are cut 
across. 
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logicall}" t]ie bracliial plexus in a case of cervical rib and found mai'ked 
perinaiieiit clianges in the nerves, routine operation is neither necessary 
nor is it ahva3\s successful. Correction of jDosture, avoidance of fatigue, 
and in some instances immobilization of tlie arm and shoulder should 
be given a fair trial. Wlien relief is not thus obtained, oi^erative inter- 
ference should be considered. 

Oscl Hornet ric units 

I t ~ l i M I t i I I I I I I r I 1 i r I ] 1 1 1 1 1 I I I 1 1 1 i -' i I i-' i 



Pressure in millimeters of mercury 


O<?cillometric curves showing the effect of postural changes on the right 
a patient with right side scalenus anticus syndrome (.1) 
and the left side {B) there is little change in the curve in assuming 

(Case 3). On the ic index increased from i units In the 

different 4^^ «?houldcrs either depressed or in the natural position of the 

sitting posit.onjvith the elevated and to 7.0 units when lyins: down. 

SonlMve Segment dcnnitely benefited the patient. 
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Table III 

Percentage ok Extremities With Increased Oscillometric Re.vdings in Changing 
Prom the Sitting to the Reclining Position 


rERCENTAGE OF EXTREMITIES WITH 
INCREASED OSCILLOMETRIC INDEX 


UF 

extremities 1 

NO 

under 


OVER 


change 

1.0 i 

1.0 1 

2.0 1 

3.0 

Normal controls SO 

Suspected scalenus 
anticus syndrome 

10.6% 

23.33% 

60.0% 

33.33%) 1 

0 , 33 ^ 

Involved extremity 24 * 

N'one 

12.0 % 

S7.5% 

54.10% 

12.5 % 

TJninvolved . extremity IG 

1 25.0% 

25.0 % 

50.0%, 

I IS.75%, 

6.257o 


The operation of scalenotoiny is not a difficult procedure. Tiie 
scalenus anticus muscle (Fig. 7) is deeply placed and is in contact with 
the brachial plexus and the carotid sheath (Fig. 8).. The thick fibrous 
posterior sheath- of the muscle should be incised to permit maximum 
dropping of the first tlioracic rib. Craig and Knepper® believe that 
elevation of the shoulder girdle due to spasm of the scalenus anticus 
muscle may produce the same symptoms as a cervical i*ib. Division of 
the hypertrophied muscle fibers alone udll eliminate tlie pressure pro- 
duced by spasm of the scalenus muscle. Unless the posterior sheath of 
tlie muscle is divided, the first rib may continue to be elevated and to 
produce pressure on the nerve trunlvs and artery. 


CONCLUSIONS 

Scalenus anticus syndrome is a symptom complex whicii is due to com- 
pression of the brachial plexus. All suspected cases must be carefully 
scrutinized for the presence of other neurologic conditions. 

The diagnostic procedures wiiich demonstrate changes in the peripheral 
pulse volume and oscillometric index due to posture are not pathogno- 
monic of the disease. The same findings may occur in normal individ- 
uals as well as in suspected cases of scalenus anticus syndrome. 

Scalenotomy is not indicated in every case of sealeiuis anticus syn- 
drome. Conservative treatment will benefit most cases witli complete 
relief of s:^miptoms. The best operative result is obtained when a cer- 
vical rib is present. 
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A SIMPLE TECHNIQUE FOR CHOLECYSTGASTEOSTOMY 

Michael DeBakey, i\LD., and Alton Ochsner, M.D., 

New Orleans, La. 

(From the Department of Surgery y School of MccJiciney TuJane University) 

*"T^HE rationale for sliort-circniting procedures on the biliary tract, 
^ such as cholecyst gastrostomy or cholecystduodenostoinj", is an 
irremovable obstruction to the common bile duct. Such an obstruction 
is due most commonty to carcinoma of the head of the pancreas or 
the ampulla of Vater and occasionally to fibrotic stenoses. Whereas 
cholec3’’Stduodenostomy may appear the operation of choice because 
bile empties normally into the duodenum, it usually cannot be per- 
formed as readily as cholecystgastrostomy because of the frequent 
inaccessibility of the duodenum. Moreover, cholecystgastrostomy ap- 
parentlj'' functions satisfactorily. 



X. Drawing” siiowing” posterior row of approximation sutures between lateral 

edge of incision in stomach wall and fundus of gall bladder. 

The technique usiially described for the pei-fonuance of cholecyst- 
"•astrostomj' consists of a suture anastomosis similar to the classical 
gastrointestinal anastomosis. In 1930 tlie late J. Tate iilason’ de- 
scribed a much simpler procedure which has the added advantage of 
a certain amount of muscular control at the site of the stoma. The 
procedure consists briefly of introducing a curved hemostat into the 
lumen of the stomach through a small incision in its anterior wall near 
the pylorus and gently pushing the blades through the stomach wall 
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a few centimeters above and distal to tbe initial incision. The fundns 
of the gall bladder is then caught ivith the hemostat and pulled into 
the lumen of the stomach through the second gastric opening and fixed 
in tliis position with a single row of silk sutures. An opening is made 
in the fundus of the gall bladder b3- means of a pair of scissors intro- 
duced through the initial incision which is subsequen% closed. 

We have performed the procedure as originally described and found 



Fig^. 2. — Posterior row of approximation sutures have been tied and severed. 
Anchor traction sutures are simply mattress sutures of silk with the original point 
of entry and the final point of exit opposite each other in the anterior stomach wall 
about 1 cm. from the frastrlc incision, through whicli they pass to be applied in the 
upper edge of the incision in the fundus of the gall bladder. 



norUon . I’'"" UKiacca .-.nd tied, dnawinp that 
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it to function ‘quite satisfactorily. • More recently, liowever, a slight 
modification Has-been employed ‘'Avliieh is believed further to simplify 
and facilitate^ats^ performance.^ '* 

The teclmiqufe consists'^of^making* 'a ‘sniall ‘incision,' 1 to 1.5 cm. in 
length, in the anterioi'' stohiabli ^v-aipiieaf the* -pylorus* and the lesser 
curvature. Because-the gall blhddei' is-usuaily-distendeddn these case.s, 
the preliminary aspiration^ *of ‘its** contents^ wiil^greatiy- facilitate its 
manipulation.-- -A -posterior •‘-row-, of... appraxiiuatioiE.,sutures are then 
placed between the fundus of the gall bladder and the lateral edge of 
the incision in the stomach (Fig. 1). Three or four interrupted fine 
silk sutures usually suffice. A small incision, about 6 to 7 mm. in 



Fig;, 4. — ^Anterior row of approximation sutures has heen tied and severed 
completing the cholecystgastrostomy procedure. A small omental graft may be 
placed over suture line for reinforcement. 

lengtli, is made in the fundus of the gall bladder about 1 cm. from 
and parallel to the posterior approximation suture line (Pig. 1). 
Anchor traction sutures are then inserted as illustrated in Pig. 2. 
Traction upon these sutures draws that portion of the fundus of tlie 
gall bladder in which the opening is made through the incision into 
the lumen of the stomach (Pig. 3). The tying of these sutures helps 
to secure this position. An anterior row of approximation sutures is 
then placed between the edge of the gastric incision and the adjoining 
wall of the gall-bladder fundus (Pig. 3). These three or four inter- 
rupted silk sutures are tied, completing the operation (Pig. 4). 
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Thrombophlebitis 


'^HROBIBOPHLEBITIS and its sequelae are of great imi)ortanee to 
A the clinician because of the occasional tragic outcome and because 
of the prolonged convalescence following a thrombophlebitic process. 
In considering intravascular clotting, it is important to distinguish be- 
tween those lesions which are associated with an inflammatory process 
in the vessel wall, a true thrombophlebitis, and those in which there is 
intravascular clotting without tlie associated inflammatory lesion which 
can he termed a ^^phlebothrombosis.’^ It is the latter type which is 
particularly dangerous, because patients having this condition have rela- 
tively few sjunptoms referable to their vascular systems and because 
o£ the absence of inflammatory reaction which tends to fix the thrombus 
to the vessel wall the likelihood of detachment of the clot and the 
production of a fatal pulmonary embolism are particularly great. 

There are many factors which predispose to the development of 
thrombi. Trauma of any kind, whether it is opei'ative or is the result 
of destruction of tissue from infection, predisposes to thrombosis by 
altering the constituents of the blood. These alterations which favor 
intravascular clotting are increase in number of thrombocytes and in- 
creased agglutiuability of the corpuscular elements of the blood. Opera- 
tive pi'ocedures also predispose to thrombosis because of circulatory 
letaidaiion, the result of relative immobility, postoperatively par- 
ticularly in the lower extremity. Similarly, circulatory retardation is 
fiUored by vasospasm of the peripheral vessels Avhieh usually occurs 
postoperatively. The diminished respiratory activity following an ab- 
donunul operation also favors circulatory retardation because of (1) the 
decreased intrathoracic negative pressure which normally aids in the re- 
turn of the blood to the thorax, and because of (2) increa.sed abdominal 
tension icsulting from the use of tight abdominal bandages or gastro- 
mteslinal distention wl)ieh compresses the intra-abdominal veins and 
lavors stasis in the lower extremity. Pelvic operations both in the male 
and female are more likely to be associated with postoperative throm- 
hoses than operations elsewhere. 


Most patients with thrombophlebitis or phlcbothronibo.si.s liave .some 
syinpuims referable to (he involved veins. A.s emphasized bv Homans, 
tlio sites involved are most likely to he those areas usnallv below (lie 
ontra.iee of many tributaries. In the lower extremity these’ are usnallv 
ni the temoral liiae re-, on and in the calf of the )e- .ins( below the 
popliteal area. Ihe oceurrence of pain in tlic Ior associated witli fever 
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it to function ‘quite satisfactorily. ■ More recent!}", however, a slight 
modification lias- been emplo^^cfd -which is believed further to simplify 

and facilitate‘its' performance/ - ' • - - 

The technique consists ^of ‘making a^sihall uneision/ 1 -to 1.5 cm. in 
length, in the ‘anterior stohiakh hyair^ieaf the -pylorus- and the lesser 
curvature. Becausefhe gall blkddel’ is'usuaily-distehcled'in these cases, 
the preliminary aspiratioiu’of ‘its^ cbiiteiitsi wilh^grehtly' facilitate its 
manipulation.-- -A -posterior*-row-« of-appr.oximatiom-sutures are then 
placed between the fundus of the gall bladder and the lateral edge of 
the incision in the stomach (Fig. 1). Three or four interrupted fine 
silk sutures usually sufBce. A small incision, about 6 to 7 nun. in 



4. — ^Anterior row of approximation sutures lias been tied and severed 
completing the cholecystgastrostomy procedure. A small omental graft may be 
placed over suture line for reinforcement. 

lexigtli, is made in the fuudus of the gall bladder about 1 cm. from 
and parallel to the posterior approximation suture line (Fig- !)• 
Anchor traction sutures are then inserted as illustrated in Pig. 2. 
Traction upon these sutures drams that portion of the fundus of the 
gall bladder in mhich the opening is made through the incision into 
the lumen of the stomach (Pig. 3). The tying of these sutures helps 
to secure this position. An anterior row of approximation sutures is 
then placed between the edge of the gastric incision and the adjoining 
wall of the gall-bladder fundus (Pig. 3). These three or four inter- 
rupted silk sutures are tied, completing the operation (Fig. 4). 
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resultant relative tissue anoxia and the diminution in arterial pulsation 
are the principal factors in the production of edema in thrombophlebitis. 
We have demonstrated that in thrombophlebitis there is marked diminu- 
tion in the peripheral arteriolar pulsation in the involved extremity re- 
sulting probably from vasospastic influences originating in the thx’ombo- 
phlebitic process. As a result of the decreased blood supply and rela- 
tive ischemia (anoxia) of the capillary endothelium occasioned by the 
diminished blood supply, there is an increased permeability of capillary 
endothelium resulting in an increased exudation of plasma into the peri- 
vascular spaces. The persistence of the edema is facilitated by the fact 
that, if the fluid once gets into the perivascular spaces, it remains there 
because of the absence of pulsation. Investigations by hlcMasters have 
sliowed that the movement of the lymph is, to a great extent, if not 
wholly, dependent upon the arteriolar pulsations. In the absence of 
such pulsations it is probable that the perivascular fluid remains and is 
not carried away, which accounts for the pei’sistenee of the edema. Un- 
less the fluid is removed within a relatively short period of time, that is, 
within two to three weeks, there is the likelihood of the edema persisting 
because of fibrosis, which, as is well known, is favored by hunph stasis. 
It is probably for this reason that the patients who have a phlegmasia 
alba clolens develop a persistent edema wliieh lasts the rest of their life. 

By overcoming the vasospasm in patients with thrombophlebitis by 
repeated injections of the lumbar sjmipathetic ganglion with novocain, 
it is possible to bring about a restitution of normal vascularity wdthin 
a very short period of time. There is a complete I'elief of pain within 
one-lialf hour after injection ; the temperature rapidly falls to normal ; 
and there is a complete subsidence of the s^Yelling of the extremity with- 
in two weeks’ time. By preventing the persistence of edema, subse- 
quent fibrosis with persistence of SAnnptoms is obviated. 

— Alton Oclmxcr, 
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and tenderness limited to and over the course of a vein is of diagnostic 
importance. The pain is characteristically increased by having the ex- 
tiemit} ill a dependent position and is relieved somewhat with the 
extremity elevated. In most instances there is edema. In thrombo- 
phlebitis of the deep veins there is almost invariably a decrease in the 
peripheral blood supply. Because of this, tlie name phlegmasia alba 
dolens has been given to the condition. It is because of the diminished 
peripheral blood supply and its decreased radiation of heat that tiie name 
alba, or white, has been used. However, until relatively recently, little 
significance has been attached to diminislied peripheral blood supply. 

It is a well-known fact that in most cases of phlegmasia alba dolens, 
which are usually the result of femora hiliac thrombophlebitis and which 
are frequently associated with postpuerperal or postoperative infections, 
the prognosis is not good. These patients have fever, marked swelling of 
the involved extremity due to the edema, and tenderness over the course 
of the deep vein. These sjunptoms usually persist for from four to six 
weelss. Generally, the patients are kept quietly in bed for tin's period 
of time and for an additional two to three weeks after the subsidence of 
the fever, folloudng which they are allowed up. As a rule, after the 
patient is up there is a return of the edema which is likel}" to persist for 
months, even years, and not infrequently for the rest of tlie life of 
the individual. Eelatively little has been accomplished in the treat- 
ment of such cases. 

With the introduction of a iDurified heparin by Best and his associates, 
much can be accomplished in the prevention of postoperative tliromhosis 
in patients who are potential clotters. The detection of such individuals 
by the Bancroft formula and the intravenous infusions of lieparin over 
a period of time post op era lively may accomplish a great deal. However, 
because heparin has relatively little effect upon the condition after a 
coagnliim has occurred, it has limited use in cases of thrombophlebitis 
or phlebothrombosis in which thrombosis already has oeciuTcd. 


Leriche first called attention to the beneficial effects of novocain block 
of the sympathetic ganglia in cases of tliromboplilebitis. Based upon 
our own exi^erience, we are convinced that tliis is tlie most efficacious 
method of treating thrombophlebitis liecause it results in the re-establish- 
ment of normal vascularity within a very short period of time. As a 
result of recent clinical and experimental observations, wc arc convinced 
that an entirely different conception of tlie development of edema asso- 
ciated with thrombophlebitis is necessary. Contrary to the generally 
accepted thcoiy that edema of thrombophlebitis is due to an increased 
venous pressure resulting from blockage of the deep veins, by the oe- 
eluding thrombi, wc believe that, wliorcas, this may play some role, 
vasospasm is a far more imporlanf factor. Aecorclin? to Lcvichc. the 
e^ema is the result of venous stasi.s caused by reflc.v venospnsm. We are 
oTtho opinion, ho^vever, that the decrease of the arterial supply w,th ,t.s 
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of iii€tapli6n,“^ witch hazel,“® aqueous solution of iclithyol 25 per cent,' 
pure ichthyol,^^^ protargol, 1 per cent/ and pyridimn, 0.5 per cent'^ 
Drueck^^ flushes each diseased ciypt thoroughly with water by means 
of a Hyvmge with an augulated nozzle and generously applies 2 per 
cent nieixurochrome or pure ichth^^ol for more active stimulation. 
When such daily treatment is impractical, I have found efficacious the 
self*appiication of 15 per cent ichthyol in lanolin hj means of a col- 
lapsible tube with perforated tip attachment after bowel movements 
and shortly before retiring. 

Operative procedures should be reserved for deep, obviously in- 
fected crypts Avhich fail to respond to nonsurgical measures. Simple 
local excision of the ciypt under local infiltiution anesthesia has been 
employed,"^ but the importance of exterior drainage of the wound 
well outside the anus has been emphasized by Hirsclmian^'* and 
others^®’ to insure uncomplicated healing. Diathermy has been rec- 
ommended for cryptectomy hj somer'^’ Surgery in the presence 

of a gonorrheal cryptitis is inadvisable.^^ 

Considerable importance has been placed upon the role of cryptitis as 
a focus of infection in various s^’^stemic affections by a 
I have seen several patients with persistent B. coli infection of the 
urinaiy tract which was unrelieved until a gross infection of an anterior 
anal crypt Avith a small associated abscess was eradicated. That such 
infection may be a possible seat for so-called focal infection cannot be 
denied. But its overemphasis as the explanation of a great variety of 
constitutional and neurotic disorders is greatly to be deplored. 

The importance of the anal ducts, tubular glands emptying into the 
depths of the anal crypts, in infections in the region of the crypts is 
emphasized by Tucker and Hell wig, who have made a careful study 
of their histology and embryonic development. Earlier mention of the 
possible relationship of these vestigial glands to the development of 
fistula-in-ano was made by Herrmann and Desfosses^^ in 1880 and later 
by Harris"^ and Lockhart-iMiimmei’y.^^^ 

Ilypcriroplnj of Anal Papillnc, PapiUiiis\ — Edema, inflammation, and 
hy|)ertroj)hy of the anal papillae are secondary to anal cryptitis. The 
recognition of this fact is important in diagnosis and treatment. Fre- 
quently a progressive fibroblastic hypertrophy of a papilla may be in- 
cited by chronic crypt inflammation and may continue even after the 
active erypt infection has subsided. Such a condition may become tlie 
source of a definite annoyance to the patient and may require surgical 
excision. Simultaneous excision of the adjacent crypt is important 
in the prevention of a recurrence of the condition. In the excision of 
such an liypertropliied papilla Buie-^ recommends approximation of 
the skin edges at the upper end of the incision by a single suture. 
This would appear inadvisable when simultaneous excision of a erypt 
is ]>erformed. 
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upon the role of such infection is conspicuously lacking in the litei'a- 
ture. Again, many of the nonsurgical methods of treatment may 
effect a cure in a certain percentage of even this type of chronic anal 
fissure. Healing is not permanent, however, unless, happily, the re- 
sponsible infection of tlie superimposed anal crypt or duct has spon- 
taneously subsided. This does not mean that there is no proper place 
for these methods of treatment. But it is a plea for their intelligent 
and rational use in a condition which is a cause of great suffering and 
from which the patient so ardently desires early, lasting, and perma- 
nent relief. The presence of certain features that can be determined 
by proper examination are definite indications for what might be con- 
sidered b}' some radical surgical interference. These features include 
the presence of a burrowing jDocket of infection distal to the fissure, 
with or without a so-called sentinel pile ; the existence of an obviously 
chronically infected superimposed crypt; and the presence of a defi- 
nite bar of subentaneons fibrosis at the upper end of the anal canal, 
in itself evidence of a chronic inflammatox\y process secondai'y to in- 
fection by way of an anal crypt. Ideal operative treatment in the 
presence of any of these above named conditions requires hospitaliza- 
tion for from two to four days. If proper radical operation can be done 
and control of postoperative discomfort can be obtained by the use 
of suitable anesthetic agents of prolonged action as an office procedure, 
this method of treatment is justifiable and commendable. There is 
usually, liowever, an almost inevitable tendency to temporize and to 
minimize any surgical procedure when the treatment of anal fissure is 
considered routinely an office procedure. There are also certain objec- 
tions to the employment of tlie various agents for prolonged anesthesia 
which liave already been discussed. Their true value will he learned 
only by further investigation and use. In the absence of evidence of 
the above criteria for operative interfereiice nonsurgical methods of 
troatxnent are Avorthy of trial. If such treatment fails, radical opera- 
tion should be employed here also. 

It has frequently been considered that the cardinal principle in 
treatment oi anal fissure is rest. For this purpose divulsion of the 
sphincter was employed. While still used by souie,^' it has been 

iuercasingly recognized that such a procedure is illogical and undesir- 
able. Buie-**^ ^’onsiders that this practice, along with cautenzatioii 
operation for hemorrhoids, poorly conceived diagnostic methods, and 
either poor postoperative management or none at all, lias retarded the 
advance of anorectal surgery a full generation. More recently em- 
ployed for tlie purpose of rest have been various agents for prolonged 
anesthesia, both in aqueous and in oily solutions. These agents have 
already been discussed under anestlie.sia and need not ho reviewed 
here. From to 10 c.c. of such a solution is injected beneath the 
fissure and int<^ the sphincter on either side through a single needle punc- 
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a plane which is more or less flat, tlie posterior anal and rectal walls 
meet at light angles. Moreover, because the rectal ampulla cui'ves 
aioinid in tlie hollow of the sacrum, the descending fecal mass thrusts 
against the posterior wall and practically the entire expulsive force is 
exerted on the posterior rectal wall just above the posterior anal 
margin, on that xiortion of the anal wall with the least support. 

With due apxireciation of the importance of anatomic structure in 
the occurrence of fissure-in-ano, it is nevertheless being increasingly 
recognized that infection originating in an anal cry^it is a primary 
factor in its development. Mounsey^^^ recognizes ciypt infection as 
the starting i^oint of fissure-in-ano in 20 per cent of cases. Speare and 
Mabre}’^*^ consider it important in the pathogenesis. Fansler’‘® de- 
scribes a doAvmvai'd sujierficial spread of infection from a ciypt ren- 
dering the ‘‘mucosa” friable with subsequent splitting caused by 
slight ti'aumatization. Bacon" refers to cr^Tptitis as a usually “asso- 
ciated condition.” Buie“^ considers that infection originating in a 
ciypt is the primary cause, with trauma the inciting factor. I believe 
that recognition of infection in an anal ciypt or an anal duct as the 
underlying cause of chronic anal fissure is of fundamental importance 
in the treatment of this condition. An inflammatory process spread- 
ing downward from a crypt renders friable the overlj’ing anal skin, 
causing splitting by the ordinary trauma of defecation. This split 
often does not occur directly over the crypt but distal to it. It also 
frequently does not reach to the outermost limits of the inflammatory 
spread so that a pocket may develop at the distal end of the fissure. 
This pocket and the continued reinfection from the superimposed 
crypt are two important reasons for the clironicity of the condition. 
The mechanical factors enumerated above are undoubtedly significant 
in the explanation of the high percentage of fissures occurring in the 
posterior midline. But it has never been shown that patients wlio 
have a fissure-in-ano have been subjected to greater defecatory trauma 
than countless individuals who never develop such a fissure. 

Treatment of Anal Fissure . — In discussion of the treatment of anal 
fissure, immediate dilferentiation must be made between tlie acute and 
the chronic fissure. An acute fissure is frequently the result of a 


simple mechanical splitting of the anal skin and may be healed by 
manv types of simple local treatment or may heal with no treatment 
at all. Many of the cures by nonsurgical methods enthusiastically re- 
ported today owe their success in part at least to their effectiveness in 
this type of fissure. It is my firm conviction that witli greater recog- 
nition of the theory that every chronic fissure-in-ano is the result of a 
downward spread of subcutaneous infection from an anal crypt, uni- 
formlv satisfactory and rational treatment will ensue. Some types of 
«,-n(>pdiire advocatecl consciously or uueousciously, satisfaetorily of- 
Lt rational cure on the basis of tliis theory of efiolopy. B..t cn.pbns.s 
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of tlie continuity of the rectal wall by granulomatous or neoplastic 
disease, the fistula being secondary to one or another primary specific 
disease of the rectum. An anal fistula is the result of infection origi- 
nating always in the region of the anal exwpts. The fistulous opening 
at the point of origin Buie terms the ‘‘ primary opening and the 
terminal opening he designates as ^‘secondary. This terminology 
aceoi’ds with the facts and eliminates the confusion which may occui' 
when the secondary opening, formerly called the external opening, 
happens to be internal. 

Among the varions etiologic factors listed by many of the textbooks 
on anorectal disease are irritation from clothing or harsh detergents; 
infections in sebaceous glands and hair follicles; abrasions, tears or 
wounds of the anal or peinaual skin or of the rectal mucosa ; infection 
of internal or external hemorrhoids; rectal or anal ulcers; infection 
primary in the px'ostate, seminal vesicles, ni’ethra, bi’oad ligament and 
appendix; and bvrnphatic- and blood-born infections. Some of these 
books mention the possibility of primary infection in the anal crypts; 
othei’s do not. Howevei', I'ecognitiou of the importance of these 
eiypts as the primary site of infection has been gradualh^ increasing 
in the past decade.^' Tlie ultimate recognition of this fact 

is expressed by Biiie-® in the assertion that all abscesses of anal origin 
come from a source Muthin the anal crypts and that the primary (in- 
ternal) opening of every fistnla-in~ano is always within the ciypts of 
Morgagni. Tranma may be an inciting cause of the original ciypt 
infection. Loekhart-Muinmei'y^^^» and others""'^* have called at- 
tention to the anal ducts or vestigial “intramuscular glands as the 
frequent site of origin for anal abscesses and fistula. These glands, 
opening into the base of the anal crypts, may extend a variable dis- 
tance through the sphincter muscles and at times may actually reach 
the ischiorectal fossa. 1 consider these anal ducts of great etiologic 
significance in the development of anal abscess and fistula in infants. 
Aitliough these are commonly considered rare in the newborn, they 
are of fairly frequent occurrence in my experience, having tliree such 
infants niuler 4 months of age in my care at the present time. Two of 
these patients had two separate complete fistulas wliich had persisted 
following the development of anal abscesses within the first two or 
three weeks of life. Histologic examination revealed a glandular 
epithelial lining in portions of the fistulous tracts. 

The role of tuberculosis in the development of anal abscess and 
fistula has long been a subject of much discussion. The ineiclonce of 
tuberculous fistulas reported in the literature varies from 1.4 per cent 
to G1 per eenl.^i A wide variation (4 to 100 per cent) is noted in the 
uicidence of tuberculous tistulas among ))ntients with pulmonary 
tuberculosis.^' These extremely divergent reports arc in large par\ 
dependent upon the criteria of diagnosis. Diagnosis by characteristic 
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tine. Favoiable reports on this method of treatment of anal fissure 
have been numerous in the literature.®"* ist 

Oiyerative^ I^rocednres . — ^Numerous methods of surgfical treatment are 
employed : incision tliroiigh tlie ulcer carried out onto the perianal skin, 
with or without division of a variable amount of the external sphincter 
muscle ; conservative excision of the margins of the fissure with little 
if any emphasis placed upon adequate external drainage; and more 
radical, complete excision of the entire fissure and its bed with tri- 
angular excision of skin distall^’’ to obtain suitable extexnial drainage. 
Gabriek® has emphasized the necessity of triangular excision, the apex 
of the triangle at the mucocutaneous line, the base well outside the 
anal verge so that healing will occur from above down, the last area 
to heal being outside the anus. This sound principle has been utilized 
by others.'* ^®* The triangular excision should include the 

superimposed crypt. Buie's operation-^ adequately does this. The 
routine suture of the free edge of mucous membrane to the sphijieter 
is supposed to facilitate prompt healing. Excision should include all 
fibrous tissue down to the surface of the sphincter muscle. If any con- 
tracture is noted as the result of deeper fibrosis in the sphincter itself, 
this may be incised or gently dilated. BlaisdelB® recommends incision 
of the bar formed by the circular fibers of the subcutaneous portion 
of the external sphincter muscle. This may well be done to assure 
perfect distal drainage. B,v operation based upon the methods of 
Gabriel, Buie, and Blais dell it is possible to remove the primarily in- 
fected anal crypt, the distal pocket of suhcntaneous infection, and the 
constricting band of fibrous tissue which may be present, with pro- 
vision for correct healing of the wound from above downwai’d. Such 
a procedure will be found most satisfactory in the pennanent cure of 
anal fissure. Careful postoperative care is essential to nniformlj^ 
correct healing. This is similar to that described for hemorrhoidec- 
tomy. The cardinal object of such treatment is maintenance at all 
times of adequate distal drainage. 


ANAL. ABSCESS AND ANAL FISTULA 


Pathoge'iicsis, — ^Anal abscess and anal fistula represent successive 
stages in a common infectious process and ma^^ well be considered 
together in discussion of their pathogenicity. Operation for fistula- 
in-ano is second only to trephining as the oldest procedure known to 
sur<^erv.^®^ The many recurrences and tlie many tragedies of perma- 
nent impairment of sphincter control that still occur following opera- 
tion bear witness to the fact that even today essential knowledge of 
pathogenesis and proper procedure is not widespread. 

Certain desirable changes and interpretations in nomenclature have 
been s;iggestecl by -- “Anal fistula” anri “rectal fistula” are 

not synonymous. A rectal fistula develops as tl.e result of destnietmu 
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feasible as a definite aid in overcoming the ravages of pulmonary 
tuberculosis. Chisholm and Gauss^® are highly optimistic about sur- 
gery, reporting 98 per cent clinieall}" cured in six to twelve weeks in 
a series of 71 cases. 

Attention has been called to the occasional development of malignancy 
in fistulous tracts by Rosser^”’^ and others.^^’ 

Treatment of Anal Abscess , — Delay in operating for anal abscess 
until fluctuation and pointing occurs is advised by a 
However, many authorities'^’ emphatically plead for early 

wide incision. It is believed that delay allows extension of the sup- 
purative process Avith consequent delay in healing and the certainl}^ 
of fistula formation. The hope is held that by earl}^ drainage there 
may be a lesser probability of fistula formation. The diagnosis of 
early abscess formation by bidigital examination before the develop- 
ment of external evidence of its presence is emphasized by Smith,^'® 
Operation under gas-ox 3 'gen, low spinal or sacral block anesthesia is 
almost universally advised. Emphasis is placed upon adequate in- 
cision for complete, rapid, and continued drainage. The old-time 
radial incision is poorly devised for this purpose. For subtegumeutary 
and ischiorectal abscesses some advise tangential or T-shaped in- 
cision, others suggest always an anteroposterior incision with ex- 
cision of skin on the lateral border of the incision for continued drain- 
age." Still others-®’ employ a cruciform incision, cutting away the 
skin and subcutaneous tissue between the crossed incisions to leave a 
roughly cii'cular opening. Packing of the abscess cavity is considered 
contraindicated and usually a small iodoform wick or rubber drain is 
inserted for twenty-four to forty-eight hours. Moist heat by wet 
packs or Sitz baths should be employed as early as is possible. Any 
attempt to complete the incision, as for a fistulectomy, is discouraged, 
althougli this may occasionally be done in small subtegumeutary ab- 
scesses.^*® Ilillemand and co-workers®^ employ x-ray (100 r. two to 
three times) and claim many cures without fistula formation. The 
rationale and justification of such a procedure appears extremely 
doubtful. For submucosal abscesses longitudinal incision through the 
mucous membrane the entire length of the abscess cavity is universally 
employed. For ])clvirectal abscesses liibschman®® objects to the forc- 
ing of a clamp through the levator ani muscle after traversing the 
ischiorectal s]>ace, warning of subsequent levator hernia. He has de- 
vised an approach made tlirough an anteroposterior midline incision 
hetween the anus and the coccyx with division of the coccygeal por- 
tion of the external sphincter into two longitudinal bundles, and blunt 
disseetion through the rectococcygeus portion of the levator ani muscle 
into the retrorectal or lateral pelvirectal spaces. 

Trrofairaf of Anal Fisfnta, — Fistula operation may be more difficult 
than other rectal operation, not excluding o])erati()n for rectal cancer. 
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api)eaiance of the fistida is considered by most autJiorifies to be un- 
reliable. Others^i’' claim that they are easily distinguishable. 
Diagnosis from the liistologic appearance of the tissue is considered 
unsatisfactory. Gabriel"^**^ lias slioAvn tliat demonstration of the tubercle 
bacilli in the tissues is difficult and unreliable. This authoritv believes 
that accurate diagnosis is best made by animal inoculation. Magatli 
and Feldman^^*^ have found that guinea jiig inoculation is more re- 
liable than cultural methods. Chisholm and Gaiiss/^® after extensive 
study of the literature, concluded tliat probably from 3 to 5 per cent 
of anal fistulas are tuberculous. After careful study bj’ inoculation 
methods, Gabriel’*'' believes that about 15 per cent are tuberculous. In 
a recent study of over 200 consecutive cases hy intraperitoneal and 
subcutaneous inoculation of guinea pigs, Buie and co-Avorhers^^ ob- 
tained positiA'e results in 11.3 per cent of cases, although microscopic 
studj’ of many sections of tissue proA^ed the presence of tuberculosis 
in onl 3 ' 6.6 per cent of eases. A definite tuberculous focus Avas present 
in 77.3 per cent of his eases of tuberculous fistula. 

While opinion is not unanimous, it is generally agreed that a tuber- 
culous anal fistula should be excised. Loekliart-Mummery^^® believes 
that it is useless to expect liealing in a patient avJio has active tuber- 
culosis in the lungs or elscAAdiere and adAuses conservatiA^e treatment 
by establishing satisfactory drainage and sending the patient to a 
sanatorium. GabrieP® recominejids operation for a superficial fistula 
but says that on no account should a 113’ extensiA’e operation hn^ohung 
diAUsion of the sphincter be performed. >Sliields^®^ adAuses operation 
eA^en if the pnlmonaiy lesion is seA’ere. Marino^^" and Gerendas}’®^ 
maintain that removal of the specific focus adds to the patient ^s com- 
fort and enhances the efficiencA' of the general treatment of pulmonary 
tuberculosis. Marino has sliown that postoperative liealing takes 
tAviee as long if the patient has a positiA^e sputum and he belieA’es tliat 
the optimum time for operation is Avhen tlie sputum is negative. He 
prefers excision Avith the scalpel to cauteiy or diatlieniy excision for 
cleaner, quicker healing. GereiidasA* considers operation indicated 
even in the presence of a positive sputum. He also prefers operation 
AAutli the knife if all diseased tissue can be clearly* eliminated. Othev- 
Avise he prefers the diathernyA" knife. Hirschman^'* sears tlie tract 
thoroughly Avith tlie electroeanterv or glacial acetic acid. Buie and 
co-Avorkers^^ have fonncl tliat healing is defiiiitel,v sloAver in tubercu- 
lous fistulas. He recommends conserAmtive measures Avhen pulmonary 
disease is a present menace to life, but CA'cn in such patients fistulec- 
tomy should be considered \Adien the condition persists in tvouWesoine 
form * This may sometimes actually save the patient^’ life. When a 
natient is not in such an extremely serious condition this authority 
believes that it is advisable to Avait until the pulmonary lesion lias 
leeoine quiescent, but excision sliould be performed as soon as it is 
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tliis line or more tliaii 5 cm. away from tlie amis anterior to this line 
have their internal openings at the posterior comniissnre. 

The fundamental principle of operation is the division of all over- 
lying tissue down to the main fistulous tract, excision of the tract, 
excision of all ramifications of the tract, and adequate excision of skin 
laterally and distallj^ to assure proper exteimal drainage not only for 
the time being but until complete healing has taken place. There is 
still considerable difference of opinion in regard to the problcan of 
division of the sphincter muscles. Complete division is sometimes 
necessary for the cure of a fistula. There is genei’al agreement that 
when such division is done a single straight incision should be made 
at right angles to the fibers of the muscle. It is also essential that the 
sphincter be cut at only one place. Buie-® disagrees with both of these 
principles. Opinions differ concerning division of the muscle at the 
time of the primary operation. Some authorities believe that this 
should be done as a second-stage iirocednre at a later date. CattelP^ 
and Buie,-® both authorities of considerable experience, maintain that 
two-stage operation is not necessax'y. They state that if operation is 
propex'ly done both sphincters can be safely divided and the entire 
tract excised without loss of sphincter control. The elimination of 
packing and adequate postoperative care of the wound are considered 
essential to this success. On the other hand, Loekhart-Mixmmery^^^ 
advises that tlie external sphincter never be cut completely at the 
primary opei’atiou but that this be postponed two or three weeks until 
the muscle is held firmly in the sxxrrounding fibrous tissue so that it 
will he limited in its retraction after division. He attaches no im- 
portance to the internal sphincter in defecatory couti’ol and says that 
this may be cut with impunity. Swintou^"" advocates two-stage opera- 
tion when all or nearly all of the sphincter must be divided. GabrieF’^ 
recommends this procedure even when tlie muscle is to be partially 
divided. Allen and IlaskelP report the xise of a two-stage proeedux’e 
in 119 out of a series of 266 cases with good union of the muscle with- 
out deformity. In my expeinence secondary division of the sphincter 
is very occasionally indicated. This docs not depend primarikv upon 
how much of the muscle must be divided but upon how much support 
remains above and behind the muscle. In the case of a very large, 
deep cavity in wliich there is no support for the muscle and healing is 
to be inevitably a prolonged process immediate division of the sphinc- 
ter may result in deep fixation of the cut edges of the mxiscle. Ulti- 
mately there then may be a trough or groove extending the length of 
the anal canal which may interfere with perfect functional closure of 
the c«anal. In those cases in which there is no such deep cavity or in 
which sumcient scar tissue support can be left immediately above the 
level of the ano-rectal line complete division of tlie sphincter is done 
with inqnniity. In the emplo\Tnent of a two-stage procedure the 
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accoidiug* to Loeldiart-I\Iiniuueiy.^^^ He says that more surgeons^ 
reputations are damaged by unsuccessful operations for fistula than 
by lai^aiotoni}'. The bad results of laparotoinj^ are buried with flowers 
but the fistulas go around the woidd exhibiting the unsuccessful re- 
sults of treatment. 

Nonsurgical ablation of the fistulous tract by chemicals has been 
practically completely discarded. The use of a tight ligature or seton 
to cut through the intervening tissues between the tract and the skin 
has also been almost whollj^ abandoned. Eecently, however, the use 
of the elastic ligature for this purpose has been revived bj^ Eochet and 
Violet.^'^*' Modification of this procedure using an elastic snare rarel}’ 
has been emplo^^ed.®^* At the 2Dresent time consensus of opinion is 
overwhelming!}’' in favor of complete excision of the fistulous tract. 
The importance of adequate muscle relaxation by suitable anesthesia 
has already been considered. Sufficient time should elapse after 
drainage of an acute abscess to allow the abscess cavity to shrink 
down to a chi’onie fibrous tract before excision is performed. 

The first important step in operation is determhiation of the site of 
the primary or internal opening udiich is in one or another of the anal 
crypts. In the simpler varieties of fistula careful palpation will often 
reveal the course of the tract. The actual site of the primary opening 
may be palpable as a fibrotic depression or may he discernible by an 
area of deep zdceration or the presence of a small tuft of granulation 
tissue. Finally, careful oxploratioji of the ci\vpts udth a hooked probe 
will locate the primary opening in the vast majority of cases. Frohhig 
of the tract from the external or secondary opening is permissible but 
this should be done with the nwst gentle pressure with a blunt prohe 
in order to avoid making false passages or a false iji ternal opening. 
In the event that these methods fail to localize the imimaiy opening, it 
is recommended-^ that the tract he laid open from the outside as far 
as a probe can be easily passed, following which it is usually possible 
to determine readily the further course of the tract. The use of 


various dyes (methjdene blue, iodine, potassiinn permaiigajmte, mix- 
tures of methylene blue and hj’drogen peroxide) for identification of the 
tract and of the primary opening is recoinmended by some.^^* 

Others-^* definitely disapprove of this practice, claiming that 


its use may at times mask tlie true extent of tiie disease by escaping and 
staining the surrounding tissue, and insisting tliat tJje differentiation 
between diseased and healthy tissue is more readily made without the 
interference of artificial coloring. I am in thorough accord with the 
latter oroup. In determination of the primary opening some assistance 
mar be "ained from ‘^Salmol^s hawk'd- AVhoii ti.e external opening 
of i fistula is within 5 cm. of the anus and anteilor to a transverse line 
erossin- the center of the ann.s, the internal openn.^^ u.ll he found 
raLllj' opposite; most fistulas ^vith the external open...- posterior to 
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entire tract is laid opejj and excised with tiie exception of the sphinc- 
ter niusele* A setoii of nonabsorbable material is tied loosely around 
the muscle. Wlieii the underlying- cavity has filled in sufSciently to 
give g'ood fibi’ous support, tlie muscle included in the seton is divided 
by simple incision. 

Adequate postoperative care is of great importance. Prolonged 
packing: of the wound interferes with the desired collapse of the walls 
of the cavity and with optimal healing. All packing should be re- 
moved by the third day. Free use of moist lieat by hot packs or Sitz 
baths facilitates cleanliness, diminishes infection, and encourages heal- 
ing. Nonirritating antiseptic solutions may be used. Exterior drain- 
age must be maintained at all times until the wound finally heals. 

Although some authorities advocate the use of the cautery for 
fistula opera tion/^^ man^^ believe that it causes unnecessary delay in 
healing and prefer sharp knife dissection. 


ANAL, INCONTINENCE 


The restoration of function in sphincter incontinence, whether due to 
damage to the nerve supply or to direct or operative injury to the 
muscle itself, is a serious problem. To let well enough alone is the 
frequent and often wise solution for the surgeon. But this answer to 
the problem is of little comfort to the miserable individual who bears 
the disability. Surgical repair should never be undertaken lightly. 
Plastic operations upon the muscle itself are most difficult because of 
the frequent presence of extensive scar tissue and fibrous degeneration 
of the muscle. A plastic procedure apiiareiitly perfect at the time of 
operation may be completely nullified by the likely development of 
infection in the wound. 

Wreclen^®^ and Stone/"-”* in 1929, reported a method of reconstruc- 
tion of voluntaiy control by the use of double fascial slings passed 
around tlie anal canal and liarnessed to the glutens maximus muscle 
on either side. Stone^‘® in 1931 reported additional eases in which a 
slightly modified procedure was employed. In a total of 11 cases 
treated by tliis method 5 were very successfn], 4 almost entirely suc- 
cessful, 1 only slightly beneficial, and 1 a complete failure. Yoluntary 
tightening of the interlocking fascial .slings was supposedly attained 
bv contraction of the g-lntei. It would appear more probable that the 
success of this method of voluntary control is achieved by the upward 
pull of the anal canal by the levator aiii muscles with tlie lateral ends 
of the fascial strips held fixed by contraction of the glutei, Tn such 
event satisfactory voluntary control is dependent upon tlie presence 


of levator function. 

ie 2 S considers three principles in operation for postoperative in- 
nmitiiieiiee- (1) eradication of any residual sinuses or abscesses; (2) 
removal of any deformities, smdi as liemorriioids. prolapsin-r mneosa. 
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REPORT OP THE MEETING OP THE SOCIETY POR 
EXPERIMENTAL PATHOLOGY, APRIL 26-29, 1939, 
TORONTO, ONTARIO 


Valy ]\Ienkik, Boston, Mass. 

(From the Deimrtmeni of Pathology^ Harvard Medical School) 

THE Toronto meeting of the Society for Experimental Patliology (April 20 
** to 29), a number of important papers were presented. Only a few of them can 
be enumerated here. 


Gr, A. Bennett and M. Shaffer, Boston, Mass., reported an interesting study 
on the passage of foreign, proteins from the circulating blood into joints and other 
body cavities, including the anterior chamber of the eye and the spinal cord cavity. 
These workers succeeded in demonstrating a differential permeability to proteins in 
the various body cavities. From the blood stream a detectable concentration of egg 
albumen or horse serum accumulated into joints. The concentration in the aqueous 
humor was definitely lower. In the majority of instances none of tliese proteins 
reached tJie spinal fluid. They interpret their results as a possible explanation for tlie 
higher protein coneoutvation of synovial fluid than that of spinal fluid or of aqueous 
humor. It is perhaps questionable whether their findings explain the high protein 
concentration of long-standing joint effusions, inasmuch as inflammatory exudates, in 
general, reveal a high concentration of proteins owing to increased capillary 
•permeability. Tliese investigators likewise pointed out, curiously enough, that, 
whereas egg albumen was rapidly excreted through the kidney, horse serum failed 
usually to appear in the urine. This raises various questions pertaining to dif- 
ferential renal function. Tlieir investigations with pneumococci Tj'pe HI like- 
wise a<kl further support to the findings with proteins, indicating again the high 
physiologic permeability of synovial structures for elements contained in tlie circulat- 
ing blood. Tltesc studios throw considerable light on the comparative permeability of 
several important body cavities. 


D. H. Spnmt an.l S. McDearman, Durham. X. C., reportc.I .stu.lii-s showing an 
imTo:i.scl resistance to infection witli vaccinia hy the a.lministraiion of estrogenic 
hormone in castrated or psoudopvcgnaut female rabbits. 

ir. L. Stewart ami B. F. Jones, (’aml,ri.lf;c, Jfas.s., .le.scrihc! the curious oc- 
currence of a .spontaneous .lisca.sc involving the cecum in rats. The condition is 
virtually an nlccrativc cccitis with involvement of mljacent Ivmpli «o,!e.s. The IcmpU 
stasis which they aeseribcl perhaps nmy he referable in 'part to the eomsph-uons 
fibrinous .lep»s«ts in .bstemUnl lymph channels, infiueinff thus parti;, 1 hm.plmtie 
blockade. ' ‘ 


Owen H. Wangensteen Clarence Dennis, .Minnea,mlis. Minn., presented nn 
extrene y ,nten.sun« concept on oh.sin.etive ori^jin of appendicUis i, t" 
Their obj-ervatioos sot'm to indicate fb*n umn. 

,iMt the vermiform appendix secretes fluid. 

U<*oel\t‘d for DubUi'ntlon, Mny i.', 
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were tumors iu the luugvS^ liver, and brain, but no tumor in any of the pelvic 
organs. The uterus, tubes, and ovaries were examined carefully by sections about 
3 mm. in thiclvncss. No primary growth could be found. The uterus showed a 
very marked decidual reaction, such as occurs in ectopic pregnanc3% There was 
luteinkation of the ovarian follicles. Pregnancy cells were demonstrable in the 
hypophysis. Fourteen months before her death the patient had given birth to a 
normal child. Following this pregnancy, there was intermittent bleeding of small 
amount for ten months. During the last four months of her life, she had symp- 
toms largely referable to a tumor of the brain. 

3. Lawrence W. Smith, Philadelphia, Pa.: Effect of Eeduced Temperatures on 
Carcinoma. — >Smith was able to produce striking regression of superficial tumors 
by prolonged application of cold to the tumor. Also, in two cases of generalized 
metastases he obtained striking relief of pain and regression of the tumors by 
repeated lowering of the body temperature of the patient down to a rectal 
temperature of 05*". One patient who had generalized metastases from a car- 
cinoma of the breast was apparently well two years later. The improvement in 
these two cases was very impressive. 

4. Egon Lorenz {by invitation) and Harold L. Stewart (by invitation), Wash- 
ington, D. C.: Effect of Long-Continued Feeding of 1:2: 5:6 Dihenzanthracene to 
Mice. — Long-continued feeding of dibenzanthracene to mice produced no tumors 
in the intestinal tract, and only an occasional tumor of the lung developed. 
Studies of the various organs indicated that the hydrocarbon was not absorbed 
from the intestine. 

0 . Michael Levine, Ne%v York, N. Y.: The Cytology of 1:2:5 :6 Dihenzan* 
thracene Mouse Tumors. — The author transplanted dibenzanthraccne tumors in 
one instance for fourteen generations and in another for twenty-two generations. 
The tumors at first were fibrosarcomas for several generations and then changed 
to a foam cell type of tumor. In later generations they returned to the fibro- 
blastic structure. The author thought these variations were due to accidental 
selection of certain tumor cells in the transplant, 

G. Amold M. Seligman (by invitation) and M. L Shear (by invitation), Cam- 
bridge, l^lass.: Studies in Carcinogenesis. 'Vin. Experimental Production of 
Brain Tumors in Mice With Methylcholanthrene.— The authors implanted small 
pellets of mclhylcholanthrcne in the cerebral cortex of mice. They obtained 
thirteen tumors after 200 days. A large variety of brain tnmors was represented: 
filjrosarcoma, spongioblastoma, oligodeudrogUoma, ependymoma, and neuroepUhe- 
lioma. The various types were illustrated convincingly by lantern slides. 

7. Ira T, Nathauson :u\d Darrel T. Shaw (by invitation), Boston, Mass.; The 
Effect of Testosterone Propionate on the Development and Growth of Spontaneous 
Mammary Carcinoma in Female Mice.-^Bv injections of testosterone the authors 
wore able to decrease the ineidcnce of spontaneous carcinoma of the breast in 
female miee, but testosterone had no effect on tumors already established. 

S. Wilton K, Baric (by invitation) and Carl Vocgtlln. Washington, D. C.; 
Further Ohscr\mtions on the Mode of Action of Mcthylcholanthrenc on Cultures of 
Normal Tissues, ^Methyleholnnthreno. added to cultures of normal tissues caused 
some suppression of the rale of growllu 

!». GcorRC Gey (by invitmion!, Margaret R. Lewis (l)y iiivitjition), and 
Margaret K. Gey (by iiiv<iuti(iiu, IbiUimore, Md.: Continuous Cultures of Blood 
Cell Tumors and Their Transi,lantahility.-I,,<..,.cnue blood cells are maintninod 
snti.fnetorily ia lis>,u. rulturey. The cuKure, was transplantable nt nny {jme 
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I Im nm r«*noii prt’j’^urr of llujil nwiv r*'a''h lo‘j»»h|«t apjifofo’hifit; that of Ihi* 

lo\ol ol hlofni pro^siif I*. T)h' tomjfOrary oh.-<friirtion ronullin^ from 
tfiiiil .»*i*<*ri*t jon nmy tM)r)trHMitr tr> tlo' hi**lf»jiatliolf»pc pirtnro of anil** afipfafliriti?. 
Such an iiit«Tprrtatirw) Ih inMructivc. it U aou' -udl hnown that in- 

thuniimlory clcma prolmMy lar^O’ly rcforahh’ tc» the ♦MiaMi.«hmcnt of an 
otTocli\c lyiaphatie hlorhaflc that previ'at> the jiifTu^ion of c.YCC.-*!ivt‘ fluhh 

uhtcli in turji Ihim penuealeil lrf>aj xa^cutiir ctiatioelH, The inrrea^^e in “ccretory 
ncli\i(y /»f the ({^^ea^*r({ npjterulix^ l>y iruliiein;; n ri**e in prt‘.‘'.’<ure, jtcrhaps can 
temporarily ititrrtere uith thi* local capillary hltration iMptilihritirti* Thi.*^ wouM 
Im‘ comlucive to anoxemia nix) inllammation. A knowle»Ji;e of the int‘chunij*m 
of tliis increa**^) tluii) secretion would Im‘ valualde in an endeavor to eluridute 
further the patho;,»ene.‘‘i.'' of ai*pendiritis. 


D, R. Coman, I’hiladeipina, I’a., Tej>orted ^onIe interesting ohservationi^ on 
eluMiiotaxis l>y slinlyiiit^ the naturi' of **u)f.''taiaav'* attracting or repelling tin? ?liinc 
mold. The heliavier (jf this mold, /Viywrnm yo/f/<v jthalurn, re-cnildes that of an 
enormous leucocyte which maaif(^'<ts !>oth positive and ne|;afive clicinotartic reactions. 
Owinjx to its size, it can readily lie studied witli the naked eye. ('oman found that this 
or^mnism was invarialdy reindled by nCI ami XaOlI at definite concentrations. The 
efTect was eatirely n‘ferahle to the fl ami OH ions. On the other hand, dextrose im 
(Inced positive cheinotaxis; wlieroas, insulin or crystallized allniinen was indiffer- 
ent. The ooiudusions drawn refer chemotaxis to a subtle selective reaction rather than 
to more pll concentration or surface activity of a substance. The contributory part 
of tills work seems to Ik* the introduction of a new convenient tool in the form of 
a Inr|:e visible orpinism wliicli seems, nevertheless, to bo similar in its behavior to 
a leucocyte, but which is evidently considerably simpler for the study of a complex 
biolo^jicnl property. 


Finally, V, Monkln, Boston, ^Mass., reported observations concernin^j the 
mechanism of leucocytosis with inflammation, lie was able to demonstrate the pres- 
ence of u loucocytQsis-promotinj; factor in intlainmatory exudates. Lcucotoxin in- 
duces increased capillary permeability and leucocytic mijrration into injured tissue; 
but it fails to alter the level of leucocytes in the blood stream. The leucocytosis- 
promoting factor induces a prompt rise in the leucocyte counts of otherwise normal 
dogs. This factor is tlicrmolabile and essentially noiulialyzablc. 


REPORT OF THE i\IEETING OF THE AiAlERICAN ASSOCIATION 
FOR CANCER RESEARCH, APRIL 5 AND 6 , 1939 
RICH]\rOND, YA. 

B. T. Bell, M.D., Mixxeapolis, ]Mixx. 

fFroni the Deiiartmcni of Pathology, University of Minnesota Medical School) 

1. R. Sclirek, Hines, 111.: The Innate and Clinical Malignancy of Cutaneous 

Carcinomas. ^Basal cell carcinomas have a much longer clinical duration than 

squamous cell carcinomas of the skin. In a large group there was a 20 per cent 
fatality from squamous cell tumors and much lower death rate from the basal 

cell growths. 

O Lawrence Berman (by invitation) and E. T. Bell, Minneapolis, Minn.: Ex- 
tragenital Chorioepithelioma.— Cliorionepitlielioma was reported in wliicli there 

Revived tor publication. Way IS, 1933. 
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19. S. G. Warner and M. C. Reinhard, Buffalo: Tlie Effect of X-ray on a Trans- 
plantaljle Tumor of Known Genetic Constitution.— A tumor, originating spon- 
taneousl 3 ’’ in a stock of brown niice^ grew in about 100 per cent of transplants in 
mice of the same strain but failed to grow when transplanted into the C57 black 
strain. However, when the spontaneous tumor was radiated with doses of 50 to 
100 r., it could then be transplanted successfully’ into the C57 strain. The authors 
thought that they had produced a genetic change in the tumor. 

20. Warren H. Lewis, Baltimore, i^Id.; Normal and Malignant Cells.— Moving 
pictures were shown illustrating the differences in the mobility of various forms 
of malignant cells. 

21. Louis F, Fieser (by’ invitation), Cambridge, Mass.: Chemical Studies of 
Carcinogenic Hydrocarbons. — Fieser discussed the chemical structure of the 
various carcinogenic hydrocarbons. He stated that he had new methods of 
synthesizing these hydrocarbons and that some of these, notably benzpyrene, were 
available commercially. Efforts are being made to conjugate hydrocarbons to 
protein in the hope of producing antigenic substances. Shifting of the methyl 
group changes the carcinogenic activity of the hydrocarbon. A large number 
of new compounds were being experimented with. 

22. Wm. S. Murray, Buffalo, N. Y.: Is the Transmission of Mammary Cancer 
Susceptibility Mendelian in Character? — Murray pointed out that it is very 
difficult to get a strain of mice entirely free from carcinoma of the breast. He had 
the C57 black strain which at first gave no cancers but now gives a few. Re- 
ciprocal crosses of the low cancer strain with a high cancer of the breast strain 
gave tAvice as many cancers when the mother Avas from the high cancer stock. 
By back-crossing continuously with a male parent of the high cancer strain, he 
finally obtained mice in AA’hich he computed that the chromatin was practically 
the same as that of the original parent of high cancer stock. However, these 
mice obtained in this way had a very low incidence of cancer of the breast. He 
concluded that mammary’ cancer is not transmitted through the chromosomes and 
is therefore not Mendelian. 


23. John J. Bittner, Bar Harbor, ^le-: The Possible Method of Transmission 
of Breast Cancer Susceptibility in Mice.— Bittner gave the results of further 
.studies of the frequency of cancer in mice of a high cancer stock nursed by’ low 
cancer mothers. When the mice of the high cancer strain Avere taken immediately 
after birth and fostered by the low cancer mother, the incidence of cancer AA’as 
only 1 per cent. When mice of the Ioav cancer stock Averc fostered by a high 
cancer mother, the incidence of cancer Avas 11 per cent. He thinks, therefore, that 
the milk is a very strong inffiience in the development of cancer of the breast 
in mice. 


L'l. Halsey J. Bagg and John Jackson (by invitation'), New York, X. Y,: A 
Cancer Iiino in Mice Derived Prom Low Tumor Strain (C57 Black) . — Bagg. in an 
fxpi'riim'nt carried oa over a period of four years, has developed a strain of mice 
from the low cancer struin (("7) in which .17 per cent of the breeding fcm.-iles 
developed cancer. This strain wns obtained by selection from mice that developed 
spontaneous cancer of the breast. 


ir,. c. P. Khoads (by invitatioal. New York. N. Y.: The Natural Defense 
Mechanism Against Experimental CarcinogenesLs.— Rhoads believes that the rela- 
tive inMiM-eptil.ility of the rabbit and the rnt to dibenr.anthracene is due to their 
greater alobty to eoavert thi- liydrocnrl«,n into a harmless substance. 



|U..1 uv.iiM in Miwq.lJl.t.' Mt.iinfds A (-i'-ltirc ttii- .«Wn 

illtiHrmriiij: nf niwl n;oraM-vN- in tin- Thcr 

Wi^rv nnnl»lr in rnniutnin n muUuuntu^ rniujrr f»f nornml liMin.rvt^s Int with tho 
innliuMumt l.hmd r,.}). ^^rrr 

10. r. K CraJf: n^y irivitnttfjn^ J. ft.y invitution ), nnri \V, T. S.iftcr, 

lto-.t<»u. The IMotahoHrm of Mouse Sarcomns IfiO Grov/in^ nt Different 

Itntcp. I Ijf> inrtaholUnj of .-hnvly i^'rfjuin^ nn*! rajuflly int; niou-** >:irfoTnn‘< 

was .-ttulifMl. Ilirri* \vns no <ll(Trrrjit'r in tin* rf>n'‘Ui;}pfi/*n nf Irmtir urit], hut )f.=« 
wjiN UsimI hy tlM‘ .shnvly j^niwintT fnnior>. 'I'iji* nH'tahoii'<rn faihw) la rffiivt 
the ra(<* nf f^rnw th acrurn trly. 

n. Arthur L. Aiiiolfch (hy iaviiatiort j, Drimii, Mixed I^Icsodcnnal 

Tuniors of the X'ciil.ilo Oouitnls.— atitlinr ih*[nan>irat^d jjolvjinjd titi^rino luninrs 
with rt \ ary (aiuiplax Niriieturi*. 'J'Im' tnniar.s >hf)wa(l ar»‘as of nivxarria, arra.-^ of 
fnrtiJa|,'e, nniJ areas r^f rhabdonjyaaia. 


Shield*; Wnrron. }l».-ton. The Prognostic Value of the I2c*;ponse to 

Kadiation In Carciiionia of the Ccr\’lx. — A of case,-' of raroiriorna of the 

cervix were treatoci l>y raclifitioii and Ipio^>sj|*s were taken from liine to time to 
determine the elTect of the radiation. The liiojtsie.s showed that some tumors did 
not respond to radi/itherai>y. It was advised tljat sneh ^jrowths he romox’cd 
surKieally. Tlte histolo^de f^rade of the tumor had no re/afion to its ntdioserisi- 
tivity. 


K>. Isabel M. Schamagcl, Xew York. X. V.: Newer Methods In Differential 
Diagnosis of Mammarj- Tiunors. — 'I’lie author edaimed t)ie eorreet diagnosis of W 
tuiuors of the hreast hy x-ray examination. Slie recommended x*ray as a valualdo 
moans of distitjguishing henign from malignant tumors of tlio hreast. 


34. Kenneth M* Dynch, Charleston. S. C.: Carcinoma of Dung in Asbestos 
Silicosis . — Tn eases of ashestosis of the Jungs the author found 2 primary car- 
cinomas of the lung. In the literatxiro these tumors are rej)orted as being mainly 
of the squamous cell type hut some are glandular. 

In. J". S. McCartney, AfinnoapoHs, Ariniu: Case of Granulosa Cell Carcinoma 
of Ovary.— In a patient 57 years of ago a g^raauJosa cell tumor of the ovary was 
removed six mouths after the onset of symptoms. Seven years later, -when the 
patient was 04 years of age, there was a reeurrenee of the tumor and the patient 
died of Jnctastases. Post-mortem ex’amination showed metastases in the peri- 
toneiim, J^'iiiph nodes, and brain. 

10. Wm. X Hoffman, Xew York, X. Y.; Hormone Therapy of Male Breast 
Hypertrophy. — In several cases of gynecomastia the author was aide to produce 
regression of the breast by treatment with testosterone. Ho admitted that the 
hreast often undergoes spontaneous decrease in size, but he thought the treatment 
hastened this regression. 

17 . G. B. Mider and X X Morton, PocJi ester, X. Y.: Skin Tiunors of Mice 
Polio wing a Single Application of Methylcholanthrene — Atalignant tumors of 
the skin of mice were obtained after a single application of methylcholanthrene. 
Papillomas appeared at the site of application in tliirt.vono to forty-eight days. 
Three mice developed carcinomas of tlie skin in 121 and 24S days after the ap- 
plication; 40 per cent of the mice developed papiiJomas. 

IS Kanematsu Sugiura, Kew York: Observations on Animals Painted With 
Tobacco' Tar.-Tobacco tar failed to produce cancer of the skin in mice. 
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4, Samuel A. Goldberg, Kewurk, iST, X; Splenic Neoplasms.^Several varieties 
of primary neoplasms of tiie spleen vrere described, including lympbangioma, 
hemangioma, lymphosarcoma, and endothelioma* The author believes that 
metastatic tumors do not grow readily in the spleen, since he believes the splenic 
tissue is antagonistic to the growth of carcinoma. In the discussion, it was 
pointed out that metastases are even less frequent in the kidneys than in the 
spleen and that, therefore, the spleen probably does not exert any antagonistic 
influence to the growth of carcinoma. 

5. Kigney D’Aunoy, Bjame Pearson (by invitation), and BSla Halpert, Kew 
Orleans, La.: Carcinoma of the Lung. An Analysis of 74 Necropsies.— The 
authors found 74 primary carcinomas of the lung in 6,600 post-mortem examina- 
tions. In their experience carcinoma of the lung was about one-half as frequent 
as carcinoma of the stomach. Sixteen of the tumors were columnar cell tjq)e; 
37, squamous cell carcinomas; 21, reserve cell carcinomas (apparently the authors 
were calling the ordinary round cell carcinoma a reserve cell tj'pe). In the dis- 
cussion it was pointed out that the high incidence of primary carcinoma of the 
lung was probably due in part to selection in autopsies. It was held that car- 
cinoma of the stomach occurs more than twice as frequently as primary carcinoma 
of the lung. 

6. Amour P. Liber and James B. Lisa, New York, N. Y.: Stromal Tumors of 
the Choroid Plexus. — Two tj-pes of tumors originating in the choroid plexus 
were described. One growth was the ordinary papilloma, the other the stromal 
cell tumor. The authors paid special attention to the tumors developing from 
stromal cells in the plexus. 

7. Gordon Bitchie, ^Madison, Wis.: Metastatic Tumors of the Myocardium. — 
In 3,000 post-mortem examinatimis a large variety of metastatic tumors were 
found in the myocardium. Some of the tumors reached the myocardium by way 
of the blood stream, others by the lymph stream, and still others by direct extension. 
No primary myocardial tumors were seen. No clinical symptoms were attributed 
to the growths in the myocardium. 

S. Walter Schiller (by invitation )» Chicago, Ilk: Concepts of a New Classifica- 
tion of Ovarian Tumors. — .Schiller proposed a new classification of ovarian neo- 
plasms based largely on embryolog>\ He would <listinguish one group which 
arises from structures within the ovary, such as fibromas, granulosa cell tumors, 
leiomyomas, angiomas, and luleinomas; and a second group, which develops from 
structures displaced into the ovary during development, such as the mesonephric 
tumors. He also recognir.cd that tumors, such as the endornetriomas, originated 
in adult life from grafting of endometrium on the ovary. In the discussion it was 
pointed ont by Kwing that this classification has no advantages over those com- 
monly in use, since the histologic structure of the ovarian neoplasm is frequently 
not charai‘te^i^l^c of any hnown type. Hegardless of what classification one uses, 
tumors will be encountered which are exceedingly diflicult to diagnose accurately. 

P. Herbert L. Batcllffc. Philadelphia, Pa.: Carcinoma of the Kidney in a 
Colony of Rhesus Monkcys,--In a family of rhesus monkeys consisting of seven- 
teen members, nne parent and three t.Jspring had hypernephromas of the kidney. 
The luMologic structure is very similar to the ordinary hypernephromas in hmmtn 
beings. 

I(«. H.im- S. N. Grccnc. .V. . 1 .; The Patliologj- of Mammarj- Car- 

cinoma of the RabbU.-Frimary ourdnomns of tl.o breast i« the rabbit xs-ere 
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1 : 0 . L. G. Kowntrcc (l.y Inviintion), Arthur Stclnhcrf: (hy invitation^ amlW.R. 
Browii (liy invitation), Miilnth*l|»hjn, l»a.: A rurlhcr Report on the Production 
of Sarcoinnn in Rats hy the Pccdlnj: of Crude Bthcr Extracted Wlioat-Gcrm Oil. 

Artlmr Stclnhcrp (hy invItatioiO, W. R. BrowTi {hy invitation), and L. 0, 
Rowntreo ()»y invitation), I’hiladnlpliia, l*a.: PatholofTj’ of Masses Produced in 
Rat*; hy the PccdlUK of Crude Ether Extracted WhcatGcrm Oil. 

Vn, R, Brown (hy invitation), Arthtir Stolnhorg (l»y invitation), and L, G, 
Rowntreo (hy invitation), JMjiladelidna. Pa.: Factors Influencing the Formation 
of Tumors Produced hy Cnidc Ether Extracted WicatGcmi Oil.— Rowntreo and 
his associates reported the results f)f their work with wheat-germ oil. They 
were aide to obtain n large nninher of sarcomas in rats hy orjil administration of 
■wlieat-gernj oil. A great many of the tumors produced had heoa studied micro* 
seopically and inf)st of them were reported as spindle cell sarcomas. However, 
it was not clear lu>w many of the masses j» rod need were true tumors and how 
many wore inflammatory masses. On llie whole, the evidence presented was 
not convincing. Several who took part in the discus'^ion stated that they had 
lioen unable to produce sarcomas in rats hy means of whcat*germ oil. 


REPORT OF THE :MEETING of the A^IERTCAN ASSOCIATION 
OF IWTIIOLOOISTS AND BACTERIOLOGISTS, APRIL 6 
AND 7, 1,039, RTCIDFOND, VA. 

E. T. Bklr, ^I.D., ]\lixxi:APohis, 

(From ihc Depart mcjtt of Patholofjp, Viiivcrsitp of Jlfiaar.'fofn MeiltcaJ School) 

1. Hcrhcrt S. Rcichlc and (by invitation) John L. Work, Cleveland, Ohio: The 
Incidence and Significance of Healed Miliary Tubercles in the Liver, Spleen, and 
Kidneys. — In 452 autoj)sics the author found 01 cases with small calcified nodules 
in the spleen, liver, and kidneys. These had no relation to blood vessels. Fifty per 
cent of the cases had tuberculosis, active or healed, in other parts of the body. In 
o of the nodules tubercle bacilli were demonstrated. Interpretation of these small 
miliary nodules is that they represent healed tuberculosis. 

2. William H. Feldman and (by invitation) A. H. Baggenstoss, Rocliester, Minn.: 
The Occurrence of Virulent Tubercle Bacilli in Presumably Nontuberculous Tissues 
of the Lung. — Some years ago 0]>ic reported the finding of living tubercle bacilli 
in normal lung tissue. Feldman took samples from normal lung tissue, studied a 
portion imcroscopically, and injected other portions into guinea pigs. Sixteen guinea 
pigs wore inoculated from each post mortem. Only 3 positive growtiis were obtained 
in the guinea pigs and these were from 2 individuals. The author, therefore, con- 
cludes that living tubercle bacilli are not found in normal lung tissue. 

3. Otto Saphir, Chicago, 111.: Intracystic Papilloma of the Breast. — Saphir 
studied fifty-eight papillomas of large ducts of the breast, most of which were 
associated with bleeding from the nipple. Some of the tumors were studied in serial 
sections. He described pseudoglandulnr and glandular microscopic varieties. Tliere 
was also a form composed of spindle-shaped cells which he called transitional cell 

e All of the papillomas are apparently benign, but the author advised 
mistectomy in the case of the transitional cell papillomas. 

“ Reeved tor publication, May 13, 1939. 
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is tlierefore not of reflex origin. In the dog Tvith experimental hypertension the 
}>lood pre.ssure falls gradually if the adrenals are removed. Ivo eleration occurs 
in an animal if the arteries are constricted after removal of the adrenals. He 
thinks that a portion of adrenal cortex is necessary to maintain the hjpertension. 
Goldblatt takes the position that primary hypertension is basically a disease of 
the vascular system of the kidneys. 

15. C. C. Erickson and L. V, Dill {by invitation), Durham, C.: Observations 
on the Effects of Benal Ischemia in Pregnant Dogs and Babbits.— In pregnant dogs 
the authors produced bilateral constriction of the renal arteries b}’' the Goldblatt 
method. The dogs rapidly developed toxic s;^’mptonis similar to human eclampsia. 
At post-mortem examination hemorrhagic necroses of the liver were found. The 
changes in the kidneys were not clearly brought out, Empt^ung of the uterus 
produced relief of s^Tuptoms and survival of the animal. 

In the discussion Goldblatt stated that if one ilrst produces the constriction of 
the renal arteries and then allows the animals to become pregnant, the blood 
pressure tends to decrease as pregnancy advances. Greene spoke of spontaneous 
eclampsia in rabbits. 

10. Hugo A, Preund, Detroit, Midi.: Vascular Hypertension Occurring in Cases 
of Coarctation of the Aorta. — Preund described five clinical cases of coarctation 
of the aorta. The blood pressure is always high in the upper extremities unless 
the heart fails. In one case the author recorded a diastolic pressure of 110 in 
the legs. Tlie systolic pressure in the lower extremities is low. but the diastolic 
is ns high as in the upper extremities. He agrees with Bytand that the hyper- 
tension in coarctation of the aorta is due to ischemia of the kidneys. In the 
discussion Goldlilatt agreed with this interpretation. 

17. r. W, Hartman, Detroit, Mich.: Hypertension and Kidney Lesions Produced 
by X-ray. — Hartman called attention to the fact that he had produced experi- 
mental hypertension in dogs fourteen years ago by means of radiation of the 
kidneys. He repeated this earlier work and described the arteriolosclerosis which 
results from radiation of the kidneys. He stated that by this method of producing 
hypertension one also has arteriolosclerosis of the kidneys. 

IS. Irvine H. Page, Indianapolis. Ind. (by invitation), and Irving Graef, Xew 
York, X. Y.: Hypertension Pollowing Experimental Perinephritis Induced by 
Cellophane. A Preliminary Report. — Page enclosed the kidneys in a cellophane 
membrane. This results in a fibrinopurulent exudate on the capsule of the kidneys. 
The exudate becomes organized and finally results in marked compression of the 
kidney, inchiding the renal vein. The tubules undergo atrophy. He thinks that 
the chief cause of the atrophy is compression of the renal vein. The animals 
develop hypertension after tliis procedure, IlN^pertension was attributed to renal 
ischemia. 

ll>. Rokert Brotchner (by invittitinn) simi E. T, Bell, Minneapolis, Minn.; Ex- 
perimental Acute Hj-pertension From Okstniction of the Aorta.— Tlie auilmrs pro- 
•hir-fd in-nlo liypcrton.siou liy stenosis ami occlusion of tUe tlioracic aorta in 
TTie i.lood jirn.ssnrc was rvcor.lc<l l.y moans of a cannula in the carotid artery. 
Stenosis of the aorta above the origin of llio oeliuc axis produces an averaue riso 
of mm. in the systolie pn-snre. When the constrietion is applied immediately 
above the kidneys, n rise of about U mm. takes plaoe. With the clump below 
the kidneys, the rise is only about S mm. Stenosis or occlusion of both renal 
arteries did not nlTect the blood pressutv. It is notoworthv that the deKroe of 
hypertension corre-pomls with the amount of the blood that is obstructed Ob- 
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is, therefore, not nn nlccrative bronchitis but an infianiniation in the subepithelial 
tissues of the bronchus. Apparently the stagnation of the bronchial secretion 
is the major cause of the persistence of the infection. In one case there was an 
adenoma of the bronchus. 

2G. J. s. McCartney, jMinneapolis, Minn.: Age and Site of Operation in Eela- 
tion to Postoperative Pulmonary Embolism. — McCartney showed from an extensive 
study that pulmonary embolism occurs much more frequently in old persons 
than in the young. The reason why certain operations are more often followed 
by pulmonary embolism than others is due to the age of the patients on wdiom 
such operations are performed. For example, operations on the prostate are nearly 
always performed on old men, and this is the main reason why pulmonary em- 
bolism is so frequent. On the other hand, appendectomies are more often per- 
formed on younger persons and have a lower incidence of pulmonary embolism. It 
was shown rather clearly that the age of the patient is more important than the 
site of the operation in the occurrence of pulmonary embolism, 

21. Warren C. Cotwin (by invitation), Philadelphia, Pa.: The Eelationship of 
the Insulin Hypoglycemic Eeaction to Shock. — Corwin gave evidence that the 
hypoglycemic reaction is not related to the phenomena of shock. 

2S. Sheldon A. tlacobson, Brooklyn, N. Y.; Studies in Metaplastic Ossification. 
— .Tacobson pointed out that if portions of the urinary bladder of the dog arc 
(ransplat\ted u\to the rectus muscle, bone and cartilage develop from the trans- 
plant. AMien this operation is performed in rats, liowever, very few positive re- 
sults arc obtained. In the guinea pig autoplastic transplants of the bladder fre- 
quently resulted in the production of bone. By experimental procedures, the 
author was unnldc to influence the frequency* of this osseous transformation. 

20. Edwin P. Hirsch and (by invitation) Bussell H. Morgan, Chicago, Bl.: The 
Causal Significance to Traumatic Ossification of the Fibrocartilage in Tendon In- 
sertions. Hirsch showed that fibrocartilage is present in the tendons at their bony 
ultaclunents and that in myositis ossificans the formation of bone is due to a primary 
growth of this flbrocartilage out into the tendon of the muscle. 
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is, therefore, not an nicerative bronchitis but an infiammation in the subepithelial 
tissues of the bronchus. Apparently the stagnation of the bronchial secretion 
is the major cause of the persistence of the infection. In one case there was an 
adenoma of the bronchus. 

26. J. S. McCartney, Minneapolis, IMinn.: Age and Site of Operation in Rela- 
tion to Postoperative Pulmonary Embolism. — ^ifeCartney showed from an extensive 
study that pulmonary embolism occurs much more frequently in old persons 
than in the young. The reason why certain operations are more often followed 
by pulmonary embolism than otliers is due to the age of the patients on whom 
such operations are performed. For example, operations on the prostate are nearly 
always performed on old men, and this is the main reason why pulmonary em- 
bolism is so frequent. On the other hand, appendectomies are more often per- 
formed oil younger persons and have a lower incidence of pulmonary embolism. It 
was shown rather clearly that the age of the patient is more important than the 
site of the operation in the occurrence of pulmonary embolism. 

27. Warren C. Corwin (hy invitation), Philadelphia, Pa.: The Relationship of 
the Insulin Hypoglycemic Reaction to Shock. — Corwin gave eiudence that the 
h>TOgiyccmic reaction is not related to the phenomena of shock. 

28. Sheldon A. lacobson, Brooklyn, N. Y.: Studies in Metaplastic Ossification, 
— Jacobson pointed out that if portions of the urinary bladder of the dog are 
transplanted into the rectus muscle, bone and cartilage develop from the trans- 
plant. AMien tiiis operation is performed in rats, however, very few positive re- 
sults are obtained. In the guinea pig autoplastic transplants of the bladder fre- 
quenth' resulted in the production of bone. By experimental procedures, the 
author was unable to influence the frequency of this osseous transformation. 

29. Edwin T, Hirsch and (by invitation) Russell H. Morgan, Chicago, IlL: The 
Causal Significance to Traumatic Ossification of the Eihrocartilage in Tendon In- 
sertions, Hirsch showed that fibrocartilage is present in the tendons at their bony 
attachments and that in myositis ossificans the formation of hone is due to a primary 
growth of this fibrocartilage out into the tendon of the muscle. 



REPORT ON THE ]\IEETINGS OF THE AIMERICAN SOCIETY OP 
BIOLOGICAL CHEMISTS, APRIL 26-29, 1939, 
TORONTO, ONTARIO 

AY. D. Arjistkokg, Ph.D., M.D., ]\IiK]STi:APous, jMinn. 

/^F THE 160 papers presented in person or by title, tliose abstracted below are 
considered to be of interest to clinicians. 

E. J. Baumann and D. B. Sprinson, !Atontefiore Hospital, iNew York, X. Y., 
reported thyroid deficiency in rabbits to result in an increase in the amount of 
circulating^ parathyroid hormone as demonstrated by the Hamilton and Schwartz 
test. 


W. R. Bloor, University of Rochester, N. Y,, described an improved method for 
the determination of adrenalin in blood. The results are accurate to 5 per cent 
and normal blood was found to contain 0,05 /ug. adrenalin per cubic centimeter. 

Erwin Chargotf, College of Physicians and Surgeons, Columbia University, 
ICew York, H Y., used radioactive phosphorus to study the rate of formation of 
phospholipids and found lecithin to be formed faster than cepUalin in the in* 
testinal tract and liver. 


T. B. Coolidge, Duke University School of i^fedicine, Durham, C., fotind the 
type of van den Bergh reaction is not affected by the cholic acid content of blood 
and that the function of alcohol in the indirect test is purely catalytic. 


E. Brand, B. Kossel, and M. Heidelberger, College of PliA’sicians and Surgeons, 
Columbia University, New York, N. Y., applied Bergmann theory of protein 
structure to thyroglobuliii (molecular weight 075,000) and calculated that each 
molecule contains 5,760 amino acid residues, of wliich 10 are diiodotyrosine and 2 
thyroxine. 


P. V, Frost and C. A. Elvehjem, University of Wisconsin, 3Fadison, Wis,, found 
that small amounts of cobalt arc required, along with iron and cop]>cr, for com- 
plete regeneration of hemoglobin in anemic dogs maintained on n milk diet. 

R, B, Gibson, J, Findlayson, and W, P. Paul, State University of Town, loAva 
Citv, la., using improved methods and procedure, haA-e con/irnicd the old observa- 
tion that the renal threshold for glucose is definitely Joivered in late ])regnnncy. 


O. M. Hclmcr and Irvine Page, Lilly Laboratory for Clinical Kesi'nrch, In- 
dianapolis, Iiul., have made iMUisidoralde progress in tlic purification ef rennin, the 
substance responsible for the hyjK'rtension of renal ischemic origin, atnl find it 
to have the properties of a protein. 


Ancel Keys and H. H Fricdcll, Departments of Physiology and Radiology, 
Universitv of ^linriesofa, Minneapolis, Minn,, have adapted n»entgenkyrnography 
to the acdirate measurement of the stroke output of the heart. The method hti'i 
the advantage that it ean be applied to persons incapable of coopera! irm. In 
•tral insunreieuev and aortic regurgitation a cornpanw>n of the r^^^nlt obtairjed 
^vith^hc’ new method ivith that of the acetylene fCrrdlman; method givo. n 

‘d for ^tny !•»» 
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quantitative measure of the leak. Roeutgenkymography has been found by these 
workers to be of great value in the diagnosis of adhesive pericarditis and in an 
estimation of the improvement in function resulting from pericardiolysis. 

B. r. Miller, Z. Baker, and M. J. C. Aliinson, Department of Medicine, Uni- 
versity of Chicago, Chicago, 111., employed the method of Miller and Dubos to dis- 
tinguish between true and apparent creatine and creatinine in tissues. Except 
for muscle, brain, and testis, the true creatine is only 15 to 70 per cent of the 
apparent creatine. 

A. 1*. Morgan, I. Hendricks, and N. Shimotori, University of California, 
Berkeley, Calif., found a low calcium adequate phosphorus diet to prevent the 
onset of symptoms of h^’pervitnminosis D^, and in rats. 

J. Orten and Aline Orten, Wayne University, College of ^Medicine, Detroit, 
Mich., reported that a long-time protein restriction in a dietary that was other- 
wise adequate resulted in the development of a tj’pical lij'pochromic anemia 
in dogs. 

li, B. Bett, University of Alberta, Edmonton, Alberta, examined 1,300 persons, 
1,000 of whom were university students, and found that 24 per cent exhibited 
signs of marked lnq)Ovitaminosis A. 

H. Schneider and H. Steenhack, University of Wisconsin, Madison, lYis., found 
n low phosphorus diet to result in the formation of calcium citrate urinary 
calculi. Some human urinary calculi were found to contain calcium citrate and 
it was suggested that this substance may play a role in the formation of the 
primary nidus upon which other urinary salts are precipitated. 

E. Sohel and B. Sohel, Jewish Hospital, Brooklyn, N. Y., demonstrated a method 
for calcium determination in 0.1 c.c. of serum. 

A. Sohel, H. Yuska, D. D. Betrovsky, and B. Kramer, Jewish Hospital, Brooklyn, 
X. V., found a low calcium high pho.sphorus diet to be most effective in maintain- 
ing a low blood lead content in animals fed a constant amount of lead. The 
effects of vitamin D on the blood lend varied with the type of diet, but the lead 
in the botie ash was increased by giving this vitamin with diets of varying 
calcium and phosphorus contents. 
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A Manual of Fractures and Dislocations. Hy Barbara Bartlett Stimson, College 
of Physicians and Surgeons^ Columbia University, IN'ew York City. Paper. Pp. 
214, vdth 95 illustrations. Philadelphia, 1939, Lea and Pebiger. §;2.75. 

This little manual summarizes vrell the whole held of fractures and dislocations* 
In the preface the author states that the handbook is intended primarily for 
medical students, but it could be read with profit by the general surgeon. The 
methods of diagnosis and treatment are those carried out by the staff of the 
Fracture Service at the Columbia-Presbj’terian Medical Center. ICo attempt 
has been made to make this an exhaustive treatise. However, it is surprising how 
comprehensively the various types of fractures are reviewed in such a few pages; 
it is doubtful whether there is any more essential information to be added. The 
summaries given at the end of each section are excellent. The illustrations are 
clear. An index is appended. Without doubt this is one of the best outlines on 
the subject of fractures published to date. 


Oh, Doctor! My Feet! By Dudley J. IMorton. Cloth. Pp. IIG, with 11 illustra- 
tions. New York, 1939, D, Appletoii-Ccntury Company. J^l.SO. 

The volume represents an effort on the part of the author to popularize his 
views on foot trouble. Dr. Morton has studied the foot and written on this 
subject before. His vie^wpoint as to the cause of foot trouble and best method of 
treatment has already quite widespread recognition among orthopedic surgeons. 

Whether this effort to popularize the author’s ideas will accomplish its purpose 
remains to be seen. It does graphically describe hi? theories and method of treat- 
ment. Whether or not treatment of foot ailments can be .simplified to the extent 
that the author implies in this work remains to be proved. There are some useful 
hints as to proper shoe fitting and altogether the book deserves much attention, 
perhaps more among physicians than among laymen who may be misled by the 
implied simplicity of diagnosis and cure of all foot ailments. 


The Treatment of Fractures. By Charles L. Scudder. Kd. Jl. Pp. 120S, with 
1717 illustrations. Philadelphia, I93S, AV. B. .Saunders Comi»any. 

In this volume the author has had the assistanee of twenty eollaborators in 
writing fifteen of the forty-seven chapters. A successful attempt has been made 
to include discussion of tlic various sul.jccts closely allied to fnielure-. I'or 
example discussion on danRors and iiroeaiilions in roentRonoloRie Irealmenl. and 
aspects of incdicolcRal relations, tl.onch I.rief, are inriuded. . , 

'^T„ the reviewer’s opinion, one of tl.e most serious defrets lies in tlo' lark of a 
. •, i" ,r>>,v Onlv at the end of a few eliapters are roaiplote rrfereiiriM, itediid- 
in‘c Srt’puWications, found. ThrouRhout the hook r.umerou- refrrrr.rr, to 
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names are included but the seareity of journal references is so pronounced as to 
be discouraging to a reader ■who might want to read further on some particular 
subject. 

Compound fractures are very thoroughly discussed but it is doubtful if most 
surgeons would agree to the use of such meticulous care in Carrel-Dahin therapy 
as is presented. Factors in the pathogenesis of shock are clearly presented but a 
more formal and detailed description of therapeutic measures would be appro- 
priate. The technique involved in the various steps of operations on fractures is 
carefully presented and illustrated. The chapters dealing with head injuries, 
anesthesia, fractures of facial bones, and fractures of the vertebral column are 
particularly well written and informative. Although many neurosurgeons would 
disagree with the suggestion that hjqiertonic solutions have but a small place in 
the treatment of head injuries, attention is correctly called to this possible source 
of disagreement. The reviewer was gratihed to find the statement that wood 
splints were perhaps the most effective type of the various agents used in the fixa- 
tion of Colies ^ fractures. 

The insertion of Figs. 1412 and 1413 illustrating fracture of the tliigli in the 
chapter dealing with fractures of the leg is confusing to the reader because of the 
difficulty in correlating them witli the text, particularly with the legends accompany- 
ing them. 

There is a generous number of illustrations, which consist of an appropriate 
ratio of photographs, drawings, and photomicrographs. They are extremely well 
chosen and reproduced; the fact that a great number of them are borrow'cd does 
not, of course, detract from their value. 

In general, the material covers the subject of fractures very well and includes 
a great mass of information. The attempt to make the text practical has been 
extremely successful. It may conscientiously be recommended highly to the 
student or practitioner for a guide in fracture work. 


Midwifery. By ten teachers. Cloth, Pp. 676, with 200 illustrations and 9 color 

plates. Baltimore, 1938, William Wood and Company. $6. 

ihis book, written by tc\i teachers and edited by Sir Com^^ms Berkeley, Clifford 
B hitc, and Frank Cook, has been prepared primarily for students but is also a 
very good book for the man in practice. The illustrations are numerous and arc 
very descriptive but the photography docs not compare w’ith that in American 
textbooks. 

*I he description and illustrations for early pregnancy arc verv clear. The 
physiologic changes induced l>y pregnancy have not been described adequately. 
In the future editions this chapter should be revised Ihoroughlv. 

Under the term toxemia the authors consider toxemia, h\pcremesi.s, and acute 
yellow atrophy. The description of these conditions us well ns those of the tox- 
emias is entirely from the clinical point of view. There is very little physiology 
presented. Iherc seems to be confusion in regard to the various tjq)cs of li%'er 
putliology occurring in eclampsia and hypofomcsia* Oliguria and anuria of 
ecbimpria are treated by decapsulation. Xo mention is made of hypertonic ghi- 
eoj-e solution which has eliminated anuria in toxemic patients. Medical manage- 
ineut for 36 to AS hours and then induction of labor by rupture of the membranes 
nbo is advised. This seems a rather long time to treat patients before inducing 
labor. 

Aiii'inin i^ trvtilvti with iron, yeast, ninl creon vegetnWc.s 



1)<*H \ nri' imtinlly in tin* Int^’rnl juMltion, which, of ronr.^e, i.*' rarely used 
in thi^« country. If jmckin^ \m uvi*rl in tlu* tr^'utrncnt of jjjaeentn previa, only 
paricin;; is iiscd. M’his is contrary |c> the teaching that it in luo.'t im* 
portuiit 1(1 pael; the Icnvor uterine sci^mcnt; thu« alwiiy.M a j»ortifm of the placenta 
i.*( f^epanited. 'I’he use ^>f dctlo! rremu on the vulva niul on the pack is mentioned, 
1 liis antJMej>t)c solution is tiseil ^'cry extensively in the itritish Isles hut has not 
been well received \n this country. 

he classical and low cervical tyj>es of ce.-ari’an sc<*lion are descrihe»l. In the 
latter opt'rnlion the fetal head is delivered with the WIIol's forceps. This is 
far superior to the us»‘ of tlu' volselluni forcejis. Sterilization is opposed unles'j 
there are definite^ medical ;;rounds for it. 

The l»ot)k is well written and is recommended hy the reviewer. 


Surgical Pathology of the DLscases of the Mouth and Jaws. Hy A. K. Tlertzlcr. 

Cloth. Pp. :.MS, with LTH illustrntions. Philadelphia, 103S, J. Ik Idppincott 

Company. J?.!. 

This book, by the author own admission, is the last of a scries of ten mono* 
graphs on various phases of surgical j»athology. The scope of the work is some* 
what more restricted than its title indicates. The writer has discussed in a rather 
individual style those conditions with which he has become acquainted through 
the years of an extensive country practice. As a record of experience in which 
the writer frequently has included his personal ideas concerning tlic proper 
diagnostic and therapeutic procedure, the book is interesting and perhaps worth 
while. Por this very reason, however, it cannot be recommended to students 
ns a textbook or to the practitioner ns a reference book. Appended at tlm 
end of each chapter is a representative bibliography covering the material pre* 
sented. Just how much value one is to attach to these references is doubtful, 
for in his preface the writer states that he has not read these references, but on 
the other hand has ‘‘adopted the more respected practice of having his secretary 
copy them out of the cumulative index. 

Bv far the most worth-while feature of the book is the wealth of excellent 
photograi^hs which it contains. Alost of the well-known pathologic lesions of the 
mouth are clearly depicted in their various phases. A number of good photomicrO' 
graphs of removed specimens further embellish the book. 
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upon cii’culnt ion hut an itnporlanl innu(»nf*i,‘ upon respiration.* 
I ho latter have a sif^nifirant eflVet upon the eontrol of heart rate Juid 
rhytiun aiul the general arterial tojision.'^ Tlie. anatoinie situation of the 
carotid receptors slinnilaled fiy hiocheinioni chan»re.s is difTercnt from 
that ol tlie ]>ressor reccptoi-s. They lie within the carotid bodies which 
are loeatiul at tin* ])roxinial end of tlie occijiital arteiw and not thronjrle 
out tile carotid sinus jirojier. Similar r(*(:epto]*s are jiresont in the aortic 
arch/ The carotid body r<*c(»ptors react to oxy^mn lack and to a much 
less extent to (‘urbon dioxide excess. Tlu\v are not jiertineni to this dis- 
cussion. wliieh is jiriniarily eoneerned with reflex efTects upon circula- 
tion. and tiierctorc will he disregarded. A ])revious report referred to 
their sitznifieanee during? elinieal anesthesia." 


The earotid sinus reeej>loi*s normally are influenced by changes in 
intrasinal pressure only. They are innervated by a lirancli of the glos- 
so])liaryngoal nerve. ]?ee(U)toi*s sensitive to rises in arterial pi'cssure also 
are iound in Die arch of the aorta and ai*e believed to be innervated by 
a branch of the vagus. Tlie efl'oi’ent path of Die sinoaortic reflexes is 
througli tlie vagus and eorvieal syniiiathctics.® Normally an increase in 
arterial tension or intrasinal ])ressurc lowei-s blood pressure and decreases 
the heart rate, and a diminution in intrasinal pressure elevates the blood 
])ressurc and increases the heart rate. In noimial subjects this endo- 
vascular control operates automatically and physiologic stimulation pro- 
duced ])y changes in ai*terial tension causes onl.v a sliglit and temporary 
change in blood pressure.^ Likewise, mechanical stimulation of the 
carotid sinus, unless extremely intense, as from traction or pressure, 
produces no appreciable effect. In the absence of abnormal clinic^il 
manifestations, the reflex is still of interest to the anesthetist. Its ac- 
tivity is profoundly influenced hy the anesthetic drugs and techniques 
employed, hy the trauma of operative manipulations, and by hemorrliage. 
Although this discussion is concerned primarily with abnormal or hyper- 
active carotid sinus reflexes, it may be M^ell to point out that serious dis- 
turbances of the normal mechanism may result from anesthetic and sur- 
gical manipulations. Heymans^ has eomi^leted experimental work to 
prove that factors which paralyze or seriously depress the reflex mech- 
anism regulating or controlling blood pressiu*e, especially the carotid 
sinus reflex, decrease or abolish the normal compensatory reactions of 
the body against arterial hypotension. He believes that one of the main 
causes of circulatory collapse during severe trauma, hemorrhage, high 
spinal anesthesia, profound inhalation narcosis with the volatile agents, 
and anoxemia is directly related to the paralyzing effects of these pro- 
cedures on the normal carotid sinus vasopressor reflexes. Clinical ob- 
servations repeatedly have borne out the suggestion that profound and 
lastin«* shock more often occurs when tliese factors are in effect and 
particularly when a combination of two or more of them is present. 
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The carotid sinus, like any physiologic mechanism, may cease to func- 
tion normally. Abnormal reactions may be so extensive that clinical 
symptoms are evident. These sjmptoms and signs comprise the carotid 
sinus syndi’ome.^’^ The abnormal reactions may differ. One type, re- 
ferred to as the vagal, is characterized by bradycardia, asystole, 
arrhjiihmia, hj^potension, and cerebral anemia. Another, the depressor 
reaction, ordinarily found in association vith one of the other t^^^es, 
px'oduces a vasomotor response with a lo^Yered blood pressure but ^Yithout 
significant changes in heart x'ate. Still another foiTxx, chai'acterized hy 
the clinical symptoms but without alteration in vasomotor tone or heart 
rate, is known as the cerebral type. All three types of reflex activity are 
provoked by changes in pressui’e at the sinus and are manifest hy the 
clinical sjmdrome associated with psychic changes, ^‘fainting spells,’’ 
unconsciousness, and less frequently generalized convulsions. 

Differentiation of tlie various t^'pes is an integral part of tlie diagnosis 
and is of especial interest to the anesthetist. “Without such diagnosis the 
choice of preanesthetic and anesthetic drugs may not be easily made with 
.scientific acciu'acy. Electrocardiographic tracings are essential in de- 
termining the vagal and vasomotor effects, but, since these effects may 
also occur in tlie cerebral type, pharmacologic tests serve best to reach 
an ultimate diagnosis. Atropine in therapeutic doses abolishes the vagal 
but has no appreciable effect upon either the depressor or cerebral types, 
Epineplirine and ephedrine have some effect upon both the vagal and de- 
pressor types, but they do not eliminate the cerebral response. The cere- 
bral type is not loioum to be greatly improved by drug therapy. 

The simple clinical test for establishing the diagnosis is accomplished 
by meclianicnl stimulation. Tliis is best done with the patient sitting, 
since the reflex is more active in the upright position. The sinus, located 
at the angle of the bifurcation of the carotid, often may be palpated in 
individuals with a lean neck, A line extended along the lower angle of 
tlie jaw most often crosses the bifurcation just lateral to tlie stenxo- 
ma.stoid muscle, although it may be above or below this usual position. 
After locating this point, moderate pressure is exerted by the fingertips, 
using a rotary motion for ten to thirty seconds. When the reflex is hy- 
lieractive, pallor of the face is noted, bradycardia and hypotension occur, 
and the patient realizes syncope is imminent. That this clinical syn- 
drome is definitely a carotid sinus reflex abnormality may be conclusively 
demonstrated by a diagnostic nerve block. Such a nerve block also 
serves to establish an indication for surgical therapy. 

The carotid sinus block is performed with the patient siqiine and the 
head extended. The level of the transvor.se process of the fourth ceiwioal 
vertebra is located after tlie method described hy Labat‘‘ or by Wertheim 
and one of us.*‘ The hifurentiou of the carotid artery is usuallv nl this 
level and slightly anterior. After a skin wheal is raiWd at this point, a 
50 by 7 mm. small gauge muddle. unatlache<l from tlie syringe, h intro- 
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linc*aiis(‘ ot llu> s!i})(‘rli<’ial loraliojj ( 1 Jo ajn.), rantion is advised 
as the neotlle is atlvaneed to eo/ilai^t (h(‘ (ransv(M*so [H’rjcoss. After such 
eonlaol the ne(‘dle is wilhdrawo sIiM:htIy, directed vent rally, and nd- 
\aiu*(Ml not more thaa 1 cm. Ihilsalifui of the* artery is lelt as it istran.s- 
aiitted IhrouLrh the needle, ^riu* syringe is then attached and, with rc- 
])cated aspirations and (tarcfnl stabilization of llu) nccilie to prevent 
])tniclure of tlie larir(‘ vessels, aj)])roximaloly 10 e.c. of a 1 per cent solu- 
tion ol ])roeaine is flej)osiled. Li^dit massage at the site raeilitatos dif- 
iusion ot tin* injeeted solution ahout the si tins an‘a. Successful hlockiiifr 
of the ar(fa frcffuently is aeeomi)aniod hy partial recurrent laryngeal 
nerve ))aralysis which is manifevsted hy hoarseness and hy a subjective 
sensation of mueiis in the traelioa with a resultant eougli. This effect is 
to be expected witli the existing anatomic rolationsliips of the sinus and 
recurrent laryngeal nerve. Less rre(jucntly observed is the appearance 
of Horner s syndrome from j)aralysis of the ecu’vical syni})atliclics. Some 
live minutes after such an injection, j^ressnre is ai)plied as before to 
elicit the reflex. If tlie clinical syrnpfonis cannot ho provoked after this 
procedure, the diagnosis is assured and the surgeon is greatly aided in 
determining whetlior periarterial sympatlicctoiny of the hifurcatioii of 
tlie common carotid is indicated tliorapy. It should he pointed out that 
regional anesthesia ns ordinarily j)crformcd for 0 })erations upon the 
neck, such as infiltration, field block, or cervical idexus block, Avill not 
eliminate the carotid sinus reflex unless some anesthetic solution is de- 
posited near the carotid sheath at the bifurcation. 

The anesthetist is interested from the practical standpoint in Iniowing 
tlie effects ^ipon the sinus media nism of drugs used therapeutically before 
operation, of drugs employed for prcancslhetic medication, and of the 
nuestlietic agents and techniques. Digitalis is frequently given before 
surgery not only for patients with coronary or myocardial disease, but 
also Anth the thought that prophylaxis for postoperative cireuIatoiT de- 
pression thereby" is established. Digitalis increases the excitability of the 
carotid sinus reflex. Weiss has pointed out possible consequences fol- 
lo^^dng the use of such a drug in the presence of an abnormal reflex tend- 
ing to induce arrhythmias and cardiac arrest. In such patients the ap- 
plication of mechanical stimulation during operation or the increased 
excitement of the central nervous system attending the anesthetic pro- 
cedure may be potent factors in producing serious arrhythmias or even 
sudden deaths.'^ It has already been stated that atropine in therapeutic 
doses eliminates the vagal type of abnormal reflex. Scopolamine has a 
'similar effect. The derivatives of barbituric acid usually diminish the 
Va^’-al and depressor types and the shorter acting of these drugs, such as 
evrpal pernocton, and pentotlial, suppress them completely. Luminal 
in therapeutic doses and barbital have no effect upon the reflex.^'' Mor- 
phine and other opiates ai'e reported to be without effect, but clinical ob- 
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sex'vations support the view that excitability of the reflexes is definitelj 
increased with morphine as ordinarily used preoperatively. 

The volatile agents used for anesthesia, ether, vinethene, and chloro- 
form, depress the sinus activity when deep narcosis is obtained, but light 
anesthesia will usually increase it. The gaseous drugs, nitrous oxide, 
ethylene, and cyclopropane, apparently have little effect or stimulate its 
activity. A few observations follovdng the use of avert in in amylene 
hydrate for basal narcosis indicate that the reflex is made more sensitive 
with these drugs. Cocaine and drugs with similar action abolish the 
reflex when applied locally. 

The technique employed for administering drugs whose actions are 
dependent upon their circulation in the blood stream is without sig- 
nificant effect upon the reflex. The regional anesthesia methods com- 
monly emplo3^ed, except subarachnoid block, have no effect upon the 
carotid sinus reflex. A high spinal block, including the upper thoracic 
segments, often vn\l depress its activity. Carbon dioxide and oxygen 
tensions in the inspired atmosphere are significant for their influence 
upon arterial tension. Low oxygen or high carbon dioxide tensions in 
the tissues arc alwaj^s dangerous during anesthesia and ax'e particulaidy 
hazax'dous for patients with abnormal carotid sinus mechanisms. 

Patients with any one ox' a combination of the reviewed types of ab- 
normal carotid sinus reflexes may require anesthesia either for surgical 
relief of the symptoms or surgical tlierapy for an unrelated condition. 
In the former instance, the anesthetic management assumes definite im- 
]}orfance. Following the diagnosis of the type of reflex abnormality, the 
ancstlietist should perform a diagnostic procaine block. Such a pi'ocedure 
not only establishes an indication for surgical therapy, but also gives the 
anestlmtist valuable information concerning the circulatory reactions 
that may he expected during the manipulation. The anesthetic regime 
selected for actual operation is determined after consideration of several 
factors. The patient must he spared pain during the procedure, but more 
important he must be protected against serious results from tlio stimula- 
tion that will be applied. Moreover, the surgeon may be assisted mate- 
rially in Ins efforts to complete the operation conveniently with a mini- 
mum of trauma aiul within a short period of time. The operation con- 
sists essentially in breaking the reflex are l)y stripping the adventitia of 
the arteries and sectioning the interearotid nerve of Hering. The pri- 
mary difiieulty is the exact idejitifieation of the interearotid nerve. To he 


assured tliat this is accomplished wiien the reflex is depressed !)y the 
anesthetic drugs employed, it is practically necessary to dissect com- 
pletely llie adventitial layer around the carotid and the lower ]>art of its 
external and interna! hraitche.s. This layer is very adiunvut and there is 
<hmger of ailerial tnufforation. At\y means to relieve the surgeon from 
this extensive operuti(m and still be assured of the opt‘ration\s sucee.ss 
NviU be welcomed; the patient will be subjected to less trauma and 
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djuifjors i roin the operation will he decreasofl. If the surgeon is to be 
given such assislanee, that is, if at the same lime he may he assured by 
the anesthetist tliat the oj)eration is eompiete at the instant wlien the 
intercarotid noi’ve is scelionod, an aclive reflex throughout the procedure 
is essential. 

It is recommended that anestlicsia during surgical therapy designed 
to treat ‘"carotid sinus syndrome*' he j)ei'rormed as follows: The patient 
is given no drug hcFore anesthesia exee])t moi*])}iine. T)jis inay be ad- 
ministered suheutaneously in an amount somewliat less than ordinarily 
would he used I’or preanesthetic ]>repaj'ation. It is important that the 
mor])Iiine ho given not less tlian two lioiirs i)reoperatively to avoid the 
resulting depression's I)eing maxirnum dui'ing the procedure. Anesthesia 
should he induced and maintained in liglit first plane with one of the 
gases, i)referahly cyclopropane. Cyclopropane does not depress the re- 
flex, permits the use of high oxygen dilutions in the anestlietic atmos- 
phere, and facilitates the introduction of an endotraciieal airway. The 
cai'hon dioxide ahsoi-plion technique sliould he employed, since with it 
exact control of oxygen and carbon dioxide tensions is more convenient. 
Endotraciieal intubation is advised to insure a patent airway, facilitate 
rapid control of the narcosis, and provide a functioning airway for 
artificial respiration if needed. Pulse and blood pressure determinations 
must be completed at intervals so brief as to be jiractically continuons. 
During such anestlicsia, stimulation of the reflex by operative manipula- 
tions of the uninhibited sinus area will result in the circulatory signs 
elicited preoperatively, usually bradycardia, lowered arterial tension, 
and decreased pulse pressure. WJien sectioning of the intercarotid nerve 
is completed, the heart rate will increase immediately, tlie arterial tension 
null be restored to a level exceeding that preoperatively, and the pulse 
pressure will increase. The surgeon may then be advised that the opera- 
tion is completed. It must be borne in mind that during the time of brady- 
cardia and lowered blood pressure there is marked cerebral anemia. The 
patient may exhibit marked pallor and all signs which indicate syncope 
in the anesthetized individual. Oxygen must be used freely and the con- 
centration of cyclopropane should be reduced to less than the amount 
required to anesthetize the patient before tlie reflex was stimulated. It is 
frequently advisable to perform controlled respiration by liyperveiitila' 
tioii when the circulation is severel}^ depressed. 

The efficacj" of such an anesthetic regime and the circulatory reactions 
that may be anticipated during operations upon the carotid sinus are 
well illustrated in the following case report (Fig. 1). 

A white male, aged G3 years; diagnosis carotid sinus syndrome, vaso- 
motor type, hypertension and vasomotor instability. The hyperactive reflex easily 
elicited hy pressure over the area could be paralyzed by atropinization. A diag- 
nostic procaine block likewise eliminated the reflex response to mechanical stimulation. 
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(iiui<^(‘r.s I’roin !li(‘ will l)(» doonviMMl, If llic suiwon is to be 

♦'ivoji su(*h iissistanrc, lhal is, if at tla‘ sa/ne lirno lu? aiay he assured by 
the anesthetist that tin? opr^ralion is eoni|))(*t(‘ at tlu* instant when the 
intorearot id nerve is s(‘etioned, an aelive reflex thron^dioiit the procedure 
is essential, 

1( is n*e()nunend<*d lhal aiieslhesia durinjr snr*;ieal therapy desijnJed 
lo Ireal “earolid sinus syndrome’* In? peri’onned as iollows: The patient 
is *riven no dru*r ludon* anesthesia except morphine. This may he ad- 
ministered Nuhentaneously in an aniojuit somewhat less than ordinal ih 
would he used J'or j)reanestlietie pi*e])aration. It is important that the 
morpliine ho ^j^iven not less lhan two hours iircoperalivcly to a\oid the 
resiiltinjr dei)ression\s heiniir inaximurn during the procedure. Anesthesia 
should 1)0 induced and maintained in )if.dit first plane with one of the 
frases, preferably cyclopropane. Cyclopropane does not depress the le 
flex, permits the use of hijrh oxygen dilutions in I lie anesthetic atmos 
phero, and facilitates the inlroduclioJi of an endotracheal airway. The 
carbon dioxide absoi 7 >tion technique should he employed, sinee ^\ith it 
exact control of oxyjren and carbon dioxide tensions is more convenient. 
Endol radical intubation is advised to insure a iiatent ainvay, facilitate 
rapid control of the narcosis, and provide a functioning airwa} 
artificial respiration if needed. Pulse and blood jircssure determinations 
must be completed at intervals so brief as to be practically continuous. 
During such anesthesia, stimulation of the refiex by operative manipu a- 
tions of the uninhibited sinus ai’ca will result in the circulatory signs 
elicited preoperatively, usually bradycardia, lowered arterial tension, 
and decreased pulse pressure. When sectioning of the intercarotid ner\e 
is completed, the heart rate will increase immediately, tlie arterial tension 
will be restored to a level exceeding that preoperatively, and the pu se 
pressure will increase. The surgeon may tJien be advised that the openy 
tion is completed. Jt must be borne in mind that during tlie time of brady- 
cardia and lowered blood pressure tlierc is marked cerebral anemia, ine 
patient may exhibit marked pallor and all signs which indicate syncope 
in the anesthetized individual. Oxygen must be used freely and the com 
centration of cyclopropane should be reduced to less tlian the amoun^ 
reauired to anesthetize the patient before the reflex ivas stimulated. I ■ 
frequently advisable to perforin controlled respiration by hyperventila- 
tion when the circulation is severely depressed. 

The efficacy of such an anesthetic regime and the circulatory reactions 

Jt during upon o.ro.id s.,.» .ve 

,vdl illustrated in the following case report (Fig. 1). 

t Uto ra-dle tio-ed 03 years; diagnosis carotid sinus .syndrome, vase- 

CASE 1.— A ‘ f vasomotor instability. The liyperactive rofle.v easily 

motor type, bypertensi paralyzed by atropinization. A ding- 

elicited by Ki-pwise eliminated the reties response to mechanical stimulation, 

nostic .procaine block liKe«i 



ROVENSTINE AND CULLEN; HYPERACTIVE CAROTID SINUS REFLEX 175 

and an abundance of oxygen "'as given. The surgeon was directed to inject procaine 
at the bifurcation of the left common carotid. No improvement followed the injec- 
tion. A similar injection was then accomplished on the right side, followed by an 
immediate restoration of blood pressure and pulse rate to the level observed before 
manipulations were begun. Spontaneous respirations were resumed. The operation 
was completed and the patient had an uneventful convalescence and recovery.^ Later 
examination revealed a hyperactive carotid sinus reflex on the right side, sensitive to 
mechanical stimulation. 










Fig. 2. — The blood pressure curve (solid lines) and pulse rates during operation 
to dissect tumor of neck. Traction on the tumor, as at IV, produced marked 
hypotension and pulse rate of 40 beats per minute. This could be reproduced when- 
ever traction was applied. At YII, procaine (5 c.c. 1 per cent solution) was injected 
by surgeon to infiltrate the bifurcation of the common carotid. Response to traction 
on the tumor was the same. After further dissection, it was determined that injec- 
tion had been incorrectly placed. Injection of similar solution in proper location 
{VIII) was made. Thereafter severe traction upon the tumor produced no effect. 
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marked foU In blood prcs.sure (solid lines) and deore'iso ^n^nuIse'^raVe Mnl?ei^r® 
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The \m\(\l report of such a fatality iiiehulos the information that the 
(cnlh Mas from (firculatory iailuro iimncdiatcly after the incision was 
niaclo« -Another grouj) oi i)atients in wfioin stiiniilalion of the carotid 


smns may easily cause liyi)otension and cardiac inliibition, sometimes 
cxlias.\ stoles, or cardiac fibrillation, include those u'ith thyroid disease. 
Such individuals arc in a state of hypcrreflexitivity and cardiovascular 
instahilily. Anesthesia with the jixascs or lij^lit anestliesia udth the volatile 
aj^onts will fnrtlior increase ahnormal reflexes. AVitli such conditions the 
dan«:crs of sudden death ai‘c not remote. 

AVlien an abnormal carotid sinus reflex occurs duriii" operation, it may 
be recognized by the accompanying circulatory eliangcs. Tliere is a 
marked bradycardia, a ial! in arterial tension, and a diminution of the 
pulse pressure. The anesthetized patient exhibits signs of sAmcope; that 
is, pallor and a cold "wet skin. Tin’s is a definilc indication for immediate 
treatment. TJic oj)cration need not ])e abandoned but should be tem- 
porarily discontinued or at least packs and retractors should be removed 
from tlie vicinity of the carotid artery. Tlie patient’s head should be 
loAvered. Addition of the ancstlietic agent should be discontinued and an 
abimdance of oxygen should be given. Stimulating drugs, such as 
epinephrine or ephedrinc, are not indicated nor is intravenous fluid 
tlicrapy advised. The most urgent and im])ortant emergency treatment 
is injection of 3 to 5 c.c. of a 1 or 2 per cent solution of procaine at the 
bifurcation of the carotids. TJie diagnosis, the eifeets, and the treatment 
of such reflex reaction are Avell illustrated b}" the following case reports. 


Case 2. — A white female, ajrctl 76 years, whose history and physical examination 
revealed no sigfnificant findings, was admitted for resection of tumor in the right 
anterior triangle of the neck. Premedication was scopolamine hydrobromide 0.0004 
gm. given subcutaneously at 1:30 p.m:. Anesthesia was induced with cyclopropane at 
2:40 P.M., using the closed carbon dioxide absorption technique. An oral endotracheal 
airway fitted with an inflatable tracheal cuff was placed at 2:50 p.m. Surgery was 
started at 3:00 P.xr. Tlie blood pressure and pulse rate as recorded is shown in the 
accompanying chart (Fig. 2). It will be noted that traction on the tumor produced 
a bradycardia and hypotension. Procaine was injected without effect. Further dis- 
section revealed the fact that the injection had not been made near the bifurcation 
of the carotid. A subsequent injection properly placed was immediately effective in 
restoring the arterial tension and relieving the bradycardia. Further attempts to 
elicit the reflex by stimulation after the latter injection were unsuccessful. The pa- 
tient recovered, with an uneventful convalescence. 


Case 3. — A white female, aged 40 years, was admitted to the hospital suffering 
from thyrotoxicosis. TJiyroidectomy was proposed. Preanesthetic preparation in- 
cluded morphine sulfate 0.015 gm. and scopolamine liydrobromide 0.0004 gm. sub- 
cutaneouslv at 8:00 a.m. Anestliesia was induced, using cyclopropane with the closed 
carbon dioxide absorption technique at 0:15 a.at. Surgery was started at 0:30 a-at. 
A record of the blood pressure, pulse, and respiratory rates is shown in Fig. 3. 

During the manipulation to excise the gland, the pulse rate slowed suddenly from 
110 to 64 beats per minute. Concurrently the blood pressure decreased from 144/90 
to a low of 40/30. The patient became extremely pale and respirations ceased. Con- 
troUed "respirations were instituted, tlie addition of cyclopropane was discontinued, 
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Erwin R. Schmidt, M.D., and Ralph M. Waters, M.D., 
]\Lvdison, Wis. 

(From the Departments of Surgery and AnesthesiOf University of Wisconsin Medical 

School) 

T his subject concerns itself with the anesthetist, his science and art, 
in relation to surgery. Cooperation is the essence of such an effort. 
As the field of knowledge grows, the need for joint endeavor increases. 

In the history of anesthesia it will be found that the need for it was 
recognized long before the agent was discovered. The use of a drug 
sometimes had to await the discovery of the scientific facts of physiology 
and pharmacology before the anesthetic agent could be used. Sometimes 
the physiology and pharmacology at hand presaged the discovery of the 
agent. Science and anesthesia were necessary for the development of 
each other, and the art of anesthesia played only a secondary role. The 
discovery of the circulation of the blood by Harvey was fundamental in 
developing a knowledge of the function of circulation and respiration. 
The gaseous exchange between the air and the circulating blood of the 
lung, with the tissue cells, formed the basis for the use of volatile or 
gaseous agents in anesthesia. Priestley discovered nitrous oxide in 1772, 
and Humphrey Da^y noted its anesthetic properties in 1799. Henry 
Hickman and John Snow determined from clinical and experimental 
evidence the basic Imowledge of ph 3 ^siology and pharmacology, and the 
clinical application had to wait until 1868 when Edmund Andrews used 
nitrous oxide mixed with oxj^gen for clinical anesthesia. 

As in the historical development of anesthesia, todaj^ the same funda- 
mental principles applj^ The facts of phj^siology and pharmacologj" 
must be understood and the pertinent scientific knowledge used in the 
giving of an anesthetic. The action of the drug upon the cell disturbs 
the normal physiology. A certain concentration tends to reduce reflex 
irritability and allow surgery. Changes in respiration and circulation, 
due to the technique of administration and the pharmacology of the 
drug, will markedly alter the normal physiology of the cells. Vaxying 
the dose of the drug, as well as special idiosjmcrasies, affects the cell 
vitally. The volatile or gaseous agent when it gains entrance to the 
respiratory system brings up the whole subject of pliysiology, pliysiologic 
chemistry, and pharmacology. In order to reduce reflex^^ activity', the 
cells in different parts of the body must be reached. There is an in- 
dividual variation, a variation with respect to different tissue, and a 
variation. Ordinarily the peritoneal reflexes are abolished in 
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T ho roconi oxporiniontal niul ('linienl elaboration of the effects from an 
abnormal iunctionin*: eai’oticl simis mechanism lias aided the anesthetist 
to a lieitor ai)j)re(*iation of certaiji physiolojric disturbances arising dur- 
ing clinical anesthesia, TJie diflerent reactions that may be anticipated 
M'itli diflerent types of abnormal function have been reviewed. The ef- 
Jects upon tlie carotid sinus median ism of different drugs used during 
tlie i>rcparalion ot surgical jiatients are descrilied. Tt is pointed out that 
digitalis given ])reoperatively may bo dangerous since it sensitizes the 
carotid sinus mechanism. Likewise, drugs cm])loycd for narcosis, such 
as the anesthetic gases, certain barliit urates, and avertin, have an added 
hazard because tliey exhibit a similar ofTect upon tlic reflex. j\rorphine 
and ctlier, wlien the narcosis is not deej), may elicit a similar response and 
sudden deallis during anesthesia, in many instances, may be closely re- 
lated to carotid sinus activity. The dangers from paralyzing tlie normal 
reflex mechanism with deep inlialation anestliesia, high spinal block, etc., 
arc also discussed. 

A mechanical mctliod for diagnosing the reflex is reviewed and direc- 
tions for tlie performance of a diagnostic procaine block arc given. 

A case report is included to demonstrate the outlined anesthetic man- 
agement, prophylaxis, and treatment of patients during periarterial 
sympathectomy of the carotid bifurcation. Additional ease reports con- 
sider the ancstlietic management and emergency treatment of patients 
exhibiting abnormal carotid sinns reflexitivity during oi:>eration for other 
surgical conditions. 
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‘‘operator.’’ The art and mechanics of anesthesia follow the basic 
science and clinical application as naturally as in surgery. 

An anesthesia service is of use outside the operating room. The 
evaluation of the anesthetic risk involved in the patient, the use of de- 
pressant drugs for the nonsurgical relief of pain, the employment of 
anesthesia block to aid in diagnosis as well as in therapj'', and the super- 
vision of oxygen therap}’' all fall within the province of a department of 
anesthesia. Following the operation, an anesthesia service is of great aid 
in applying physiology to the problems presented, such as the recogni- 
tion and proper treatment of shock, whether it is due to trauma, loss 
of blood, adrenal insufficiency^, or sympathetic nerve involvement as is 
met with in operations on the upper thoracic vertebrae. The early 
recognition is essential and can be detected by the anesthetist who has 
important knowledge at hand of the physiologic status of the patient 
during the operation. Respiratory emergencies which may develop 
are often suspected during operations. Atelectasis, increased bronchial 
secretion, and obstructions are met by recognizing the possibilities, and 
when the emergency arises are taken care of by clearing the airway or 
using artificial airways or respirators. "When the bronchi contain excess 
of mucus and become clogged, the tracheobronchial tree can be cleared 
by aspiration. The anesthetist should make postoperative rounds. The 
type of recovery, the nausea and vomiting, the stabilization of the 
patient, and the frequency of difficulty in voiding are factors that are 
important in evaluating the result of an anesthesia. From a critical 
review of 21,000 cases made by the anesthesia department at the Univer- 
sity of Wisconsin, we can see how this applies. In Fig. 1 the percentage 
of mayor respiratory morbidity follo^ving various anesthetic agents is 
calculated. In Fig. 2 the same group of cases is analyzed to show 
respiratory morbidity following various types of operations. It is 
obvious that the intelligent supervision resulting from a cooperative 
effort in the care of these patients both during and after operation is 
more important than the choice of agent. Prevention and correction 
of the physiologic disturbance are the vital factors. 

To assure a cooperative spirit in the surgical team, the surgeon must 
be in a position to appreciate problems from the anesthetic viewpoint. 
Tiiere must be a harmonious association, with a meeting of the minds 
and ail understanding based on the problems on both sides. Most im- 
portant is it for the anesthetist to be able to see the patient and study 
the complete record used in making the diagnosis tlie day before the 
operation. The difficulties in the case should be discussed and the plan 
made for the anesthesia and the operation. The surgeon should ap- 
preciate that all the drugs given in the course of tlie operation are a part 
of the micsthotie and affect it. Especially i <5 this true regarding opium 
derivatives. There is a logical basis for this determination. Pain, fever 
eudoeriue imbalance, and the emotions influence the patient so that more 
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ihe lower half of the third plane of the third .stage. Yet, even in the 
loni tli stage with cessation of respiration, those rcfle.xcs may be present 
so as to make it. im])ossil)]c to close the ])oritoneuni. Tlie use of 0.5 per 
cent novocain solution injected into the pcripheiw of the rectus sheath 
has aholislicd the reflex. Witli tlic peritoneum sutured and the anes- 
thesia lightened, a relaxation takes 2)]ace. This type of reaction does not 
occur oiten, hut often enougli to demonstrate that there is a variation 
beyond that which can bo expected from a tissue or individual variation. 

TJie variations wiiich are controlled by the anesthetist arc based on an 
intimate knowledge of physiology and pliarmacology, and the results 
are determined b.v tlie a])ility to recognize the clinical situation. Chloro- 
form given over a long })criod of time, or to certain individuals, may 
result in direct cell damage with a resultant damage to liver function. 
Carbon dioxide excess causes a cliaiige in the biochemistry of the cell. 
Especially is this true in tlie red blood cell, for with a high concentration 
of carbon dioxide there is produced a definite biochemical shift pro- 
ducing an acidosis. To appreciate the biochemical shift, the mechanism 
of the blood l)uffers must be knovm, and tlie early recognition is neces- 
sary for early treatment. While the plasma sodium is around 330 mg. 
per cent and the jilasma iiotassium 16 to 19 mg. per cent, there is a 
higher percentage of potassium inside the red blood cell. If carbon 
dioxide is piled up in the blood, this produces a shift of tlie chloiune from 
the plasma to the red blood cell. Since potassium does not diffuse from 
the cell, the chloride is also retained. This is Imown as the chloride 
shift. The biochemistry of the cell is changed. The change in the 
physical status of the patient modifies the plij^siolog^y of that patient and 
the pharmacology of the diaig action. Oxygen want has played a small 
role in the appreciation of anesthesia, and yet it plaj’^s an important 
part in morbiditj^, causing tissue changes that are hard to evaluate 
by present means of examination. The physiologists give us a critical 
level for blood pressure. This is around 50 nim. Hg. If this level is kept 
for a period of time, cells will suffer from lack of oxygen. Tliis varies 
with different tissues. Brain cells are damaged more readilj^ than other 
tissue cells. What the limits are no one Iniows. That there is a variation 
in individuals is laiown, but at present there is no way to determine 
which patients are susceptible to oxygen want, in the case of ordinary 
surgical risk. 

The technique of anesthesia administration is best safeguarded hy a 
laiowledge of pharmacology of the drugs used and by an understanding 
of the plij^siologic shifts that may occur in the acid-base balance set up 
bv the body. In surgery, the surgeon learns the fundamentals of the 
basic sciences, with their clinical applications before the teclinical side is 
' ted Minus this background of basic science and clinical ex- 
perieiice, the term used to indicate such an individual would be 
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fear, pain, and emotional instability. With a metabolic rate of 25 per 
cent above normal, % gr. of morphine will produce no more effect than 
^ gr. in a normal person. In an aged person % gr. of morphine may 
be too mnch. The normal child at 6 to 12 years of age will tolerate 
more morphine per pound of body weight than at any period of life. 
A normal infant will tolerate almnt the same per pound of body w'eight 
as a person of 20 years. The surgeon should have enough knowledge 



3. — With a metabolic rate of 24 calories per sq. mm. of body surface, add 
the factor of fear and the rate is elevated as indicated by line A; pain will raise 
it as represented by line B; fever will give line C; and thyroid activity will result 
in line Z?. To depress this rate, barbiturates the night before will eliminate fear and 
the emotions are allayed and line G results; and preoperative medication 
With morphine and scopolamine will result in a lower rate — a much easier patient 
to handle. levels of anesthesia at which reflexes are abolished: A, First part of first 
plane, third stage. Brain, bone, thyroid, breast, stomach, kidney, and other glandular 
» traction reflexes from their coverings or attachments, are abolished. 

B, Upp^ flret plane, third stage. Skin reflexes are usually abolished at this 

level. C, Below' middle of first plane, third stage. Pharyngeal reflex is abolished. 

Lower border of first plane, third stage, abolishes or renders negligible reflexes 
caused by injury' to or cutting great sciatic ncri’e, B, Junction of first and second 
abolishes cough reflex. F, G, and H, Lower level of second plane, 
third stage, abolishes or renders negligible muscle reflexes. The anal sphincter reflex 
may not be abolished by the fourth stage. The traction reflexes met with so 
n m abdominal surgerj^ may be abolished but readilv instituted bv rough 

handling of the viscera. The sub diaphragmatic reflex, an adduction of tbe vocal 
cords usually upon expiration with a contraction of the abdominal muscles, may be 
plane: then intubation is preferable to deeper anesthesia, f. 
ihira piano, thud stage, abolishes tone of smooth muscle when It reaches the middle 
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of anesthesia to appreciate the applicability of different drugs and 
different dosages to particular operative requirements as thev appear. 
If the reflex irritability is not reduced enough to carry out ’a certain 
procedure, he should wait until the ])roper depth of anesthesia has been 
reaehed. (Fig. 3.) 

Preoperative hypodermic medication witli some sedative drugs usually 
lakes one to two hours to act. Properly timed, it will grcatlv aid the 
anesthetist-, hut, if the schedule is upset and only fifteen niinules is 
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ol* llio ancsihetic ajrojii is required. Tlie oj)iuni derivatives depress 
mctaholisni directly hccause they allay ])ain, hihihit luucous secretion, 
and aid the actions oC the soporific drugs when given in combination 
with them. Barbiturates are not analgesic. In hca^y doses the}' depress 
respiration specifically. However, in moderate doses they depress 
metabolism due to decreased emotional excitability. The dose of opinm 
derivatives may l)e increased i)cr i)ound of })ody weight in direct propor- 
tion to the increased metabolic rale of the patient Avhen due to fever, 



Fig. X. Major postoperative respiratorj* complications, by anesthetic agents. 
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. ctnnerative respiratorj* complications after certain types of opera- 
Fig. 2.~Major postopeiatn e le 



A MASSIVE ADENOMATOUS GOITEE SUCCESSFULLY 

REMOVED 

Case Report 

Charles E. Rea, M.D., Minneapolis, Mink. 

(From the Department of Sxirgery, University of Minnesota Medical School) 

T here are several reports in the literature concerning massive en- 
largements of the thyroid. In 1817, Alibert published illustrations 
of huge goiters extending downward as far as the waist. Although he 
does not show drawings, he alludes to an almost incredible case in which 
the cervical mass was cylindrical and reached to the middle of the 
thigh. 

In older days, the thyroid had to be of enormous proportions before 
surgical removal was attempted. The mortality of such procedures was 
high, due to hemorrhage and sepsis. Dupuy trends first thyroidectomy 
was admirably performed, but the outcome was tragic. He removed a 
goiter from a 28-year-old woman which was ‘'oblong, nodular, ivith a 
volume as great as that of the lungs of a young child.'' It weighed 
1,202 gm,, or 2 pounds, 8 ounces. Although the gland was removed 
in a relatively bloodless manner (all vessels were doubly ligated before 
division), the patient died from “shock" thirty -five hours after opera- 
tion. It was eleven yeai's before Dupu^^tren ventured to do a second 
thyroidectomy. This time, the patient, a girl 12 years of age, had a 
tumor “the size of her head occupying the whole left side of the neck." 
At operation this goiter was found to have a broad base. Hemorrhage 
from many veins was inadequately controlled by finger pressure. The 
patient was in syncope at the end of the operation and died forty hours 
later. 

Bach, in 1841, removed a goiter which was 10 cm. in all diameters. 
A few yeai's later Ballard x'eported the successful extirpation of a 
“voluminous" goiter from a 19-year-old girl. Sedillot also records 
several instances in which he removed “enormous thyroid tumors." In 
one case the tumor was the size of an infant's head and hung over the 
chest. 

Pean, in 1878, enucleated a “solid goiter" (adenoma) of the right 
lobe, the size of a fetus* head. The vessels were clamped before division, 
thirty-five clamps being used. Twelve of these clamps were removed the 
following day. Unfortunately the patient died about two weeks later 
with signs of mediastinal abscess, pericardial and pleural effusion. Hal- 
stod remarks that the number of clamps still remaining in the wound 
at the time of death was not mentioned. 

Uccelvoa for publication. Kebruarj* 21, 
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permitted for action of preoperative medication, the whole plan of anes- 
thesia has to be altered* Even wlicn using what the anesthetists call a 
100 per cent agent is tliis true. 

lo reach a proper concentration of tlic anesthclic agent in the blood 
stream needs a certain Jimount of time which will vary with individual 
eases and agents, depending on a mimher of factors, such as a non- 
obstrneted airwa}’, circulatory activity, the amount of pain the patient^s 
pathology gives him, the amount of fever present, tlic emotional disturb- 
ance present, and possible endocrine imbalance. 

Sudden changes in tlic oj)oration may jeopardize the anesthetist’s 
success. When doing a laparotomy and working inside the abdomen 
with packs all placed, the depth of anesthesia may be in the second plane 
of the third stage. A sudden quick pull on a retractor, by an assistant 
who has just awakened, immediately irritates the deep muscle reflexes, 
the abdomen becomes tiglit, the packs are displaced, and tlie entire 
operative field is disturbed. The depth of anesthesia has to be deepened. 
This takes time, prolongs the operation, and helps in producing shock. 
Why carry the patient so light ? Because twenty minutes in the lower 
half of the third plane in the third stage is equivalent to two hours in 
the second plane of the tliird stage. Third plane (lower half) tends 
to paralyze smooth muscle and produces shock. 

The surgeon should never force the decision as to the typo of anes- 
thetic agent used or how it is given. This should be left entirely to the 
anesthetist. Tlie problem should be discussed and the surgeon should 
let the aiiestetist know what is necessary in order to perform the opera- 
tion. The anesthetist ImoAvs his ability and his limitations. He Iniows 
best how to give the siirgeon the anesthesia the surgeon desires and 
what the patient can safely stand. The surgeon would resent being 
told he had to do an operation in a certain way if he Iniew that in some 
.other way his Iniowledge and skill could be applied to give the patient 
a better result with less risk. 

Anesthesia and surgery are bedfellows. Anesthesia has advanced re- 
markably in the last twenty years. Surgeons are still using anesthesia 
on the old empirical basis. In order to get the best anesthesia has to 
offer, there must be a realization on the part of tlie surgeon of tlie ad- 
vances made and the possibilities that it offers. This field of surgery has 
become broad, just as other fields in medicine. It is not limited to the art 
alone, nor to the operating room. Therefore the utilization of this new 
field, as in other fields, means the cooperation of the internist, the anes- 
thetist, and the surgeon. 
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small goiters are now safely removed is probably one of the leasons 
why large goiters rarely are seen today. 

The weight of the normal adult thyroid gland in Minnesota is about 
30 gm., the variability being 10 to 50 gm. (Rice). In this region very 
large goiters are rarely seen; in fact, at this clinic the incidence of 
goiter seems to be decreasing. From January, 1928, to January, 1933, 
782 instances of enlargement of the thyroid were seen; while from 
January, 1933, to January, 1938, only 659 cases were observed (about 
16 per cent decrease) . The explanation for this decrease is not apparent. 

The following case is reported not only because it is one of the largest 
goiters ever seen at this clinic, but also because certain surgical proce- 
dures facilitated its removal. 


Case Report. — Mrs. A. M. (Hospital No. 666713), aged 38 years, was admitted 
to the University of Minnesota Hospitals on March 22, 1938, and discharged April 
6, 1938. 

The patient said that she had noticed a progressive enlargement of the thyroid 
for the past eighteen years. Eight and t\YO years ago, respectively, there were sud* 
den increases in the size of the goiter following childbirth. She thought that the 
mass in the neck was larger at the tinTe of her menses. For the past two years, the 
patient noticed slight hoarseness, dyspnea on exertion, orthopnea, and weakness in 
the lower extremities on climbing stairs. There had been a gradual increase in body 
weight for eighteen years. 

Past History: The patient had had measles and mumps as a child. Occasionally 
she suffered from headaches. Gastrointestinal and genitourinary histories were 
essentially negative. Menstrual history was negative except that lately she men- 
struated every twenty days instead of every twenty-eight, and the flow ivas some- 
what increased. 


Family History: The patient was married and was the mother of four girls. 
None of the girls had enlargement of the thyroid. The mother and one sister of the 
patient had goiters which were not as large as that of tlie patient. 

Physical examination revealed a ver^^ obese, intelligent, white female with a mas- 
sively enlarged goiter. She weighed 220 pounds and was 68% inches tall. Her tem- 
perature was 98.6®, pulse 84 beats per minute, and the respirations 18 per minute. 

Head: Essentially negative. There were no eye signs characteristic of h^'per- 
thyroidism. 

Heck: The thyroid was massive and diffusely enlarged (Fig. 1). The greatest 
circumference of the neck was 54 cm. ; the circumference just below the chin was 
40 cm. The goiter was nodular and firm ; there were no tender or fluctuant areas. 
It was not fixed to tiic skin or deeper structures, hut was so enormous that it was 
immobile on swallowing. No bruit was heard or thrill felt over the gland. The 
neck vessels were very prominent. 


No abnormalities were found in the heart and lungs. Blood pressure was 130/80. 
Examination of the abdomen, extremities, pelvis, and rectum was negative. 


Lahorato) y Data: Examination of the Ifiood and urine was essentially negative. 
as.^'Crmann reaction was negative. The patient belonged to Group II blood group. 
EIcctroeurclioKrapIiic tracings were normal. Ortlioaiagram rcvoalc.l the ratio of the 
transverse diameter of tl)o heart to that of the chest to be oS per cent. Bn.sal 
metabolism test on March 4, 19SS, nas -1 per cent and on March 28. -S per cent. 

X-rays revealed a large mass in the supr.isicrnal region extending out on both 
sales. The esophagus the pH.^terior-anterior vion- nas pushed to .some o.vtent to 
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] 01 {<i opoivilcd upon ii man 38 years of age wJio was suffocating from 
n ve 2 w ]a 2 *go goifer. l^encsccfion was tried wifliout relief and then liga- 
tion of whiii was tJioiight he tJic enlarged inferior thyroid artery. At 
autopsy it was noted that the ligature had I)ecn placed on the internal 
carotid art err. 


J3otfijii between the x’cars 187S and J8S3 .sueccssfully removed several 
imrenehymalous goiters’^ varying in size from tliat of a ^‘niclon to an 
intant s head. ^ He is said to have been tiie first Italian surgeon to 
per/orm a total extiz’pation of the thyroid and the first in Italy to employ 
Jisterism in operations on goiter, 

Perassi reported tlie ease of an enormous goiter^ ^‘a broncholii)o-cele,'’ 
wliicli Jnnig over the breasts down to the abdomen of the patient. 
Berruti, Biiggi, and i\Iedini also successfully treated large goiters. In 
Hledini s case, the tumor was incised and 900 gm. of colloidal substance 
evacuated. 


Liston, in 1S40, reported a large broiichocele on the left side of the 
zzcck wiiicii lie ti’cated b 3 " dividing tlie sternomastoid muscle to relieve 
pressure. Ilalsted sa^’s that Liston, at tliat time Ezigland^s most dex- 
terous operator, was helpless when confronted with a goiter. About 
tliir^v .rears later Holmes removed an enormous e.vst of the th.vroid 
whieli hung below the patient waist. In spite of a skillfull.v per- 
fo27ned ope 2 ‘atio 2 i, the pa tiezit died of liemoi’rhage azid erysipelas. A 
fe^Y years latei' Stolcer attempted to excise a goiter equally as large 
as that removed by Holmes. The operation was j^erformed in two 
stages^ hut the jyatient died from sepsis and thivmhosis of the pulmonaiy 
artery on the fiftlx postoperative da.y. 

In this countyx^ Harils, W. W. Greene, Marshall, Maiiiy, and Berrv 
Jxave reported instances of enormous thyroid enlargements. In 1860, 
Knode reported the case of a degenerated broncliocele into wliieh he 
“plunged a bistoury and witlidrew a gallon and three pints of hiordoroxxs 
and insipid fluid.'' Beny extirpated the right and middle lobes of a 
goiter in a woman 52 years of age. The removed tumor weiglied 3 
pounds, 1 ounce. A. J, Ochsiier has reported the ease of one of the 
largest thyroids successfull.v removed, the excised gland weighing 3,584 
gm., after the blood had been drained out of it." The largest goiters 
removed by Kocher, Billroth, Halsted, Lahey, or Crile are not ascer- 
tained from a review of the available Jitez^ature. Izz 1916, C. H. Ma.yo 
removed an adenomatous goiter n^eighhig 1,554 gm. (Pemberton). 

With the advent of asepsis, anesthesia, better operative technique, and 
a knowledge of the physiology of the thyiMd gland, removal of the dis- 
eased thyroid changed from an operation of necessity to one of election. 

It is said that approximately 5,000 operations on the thyroid were pex-- 
formed in Kocher ’s clinic up to the time of Jiis deatli in 1917- The 
mortality in the later cases was a fraction of ] per cent. Tlie fact tliat 
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Lar3mgoscopie examination revealed tlie left vocal cord to move normally; the 
right cord was not visualized. 

The preoperative diagnosis was a large adenomatous goiter without hyper 
thyroidism. On March 29, 1938, the patient was operated upon (Dr. Owen H 



Pig. 3.- — -Mrs. A, M. Goiter ; specimen at operation. 
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tho right. In the lateral view a largo soft tissue mass was seen to extend ante- 
riorly. The trachea did not appear to he compressed to any great extent. An 
osophngram with barium showed tho esophagus and larynx to bo pushed or pulled 
anteriorly away from the vertebrae by tlio soft tissue mass (Fig. 2). 



— ^Mrs. A. III. Goiter, before operation. A, Anterior view ; JS, lateral view. 



Fiff. 2.-Mrs. A. Goiter. ^ ^^rach^k) . 
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.AVanpcnstorn), Pocauso of tlie ])ossibility that tlio Iraclica had boon compressed, 
intratraclieal anoslliesia Avith cyclopropane was used. Also, because of the probable 
vascularity of the tunior and the danger of shock from loss of blood, the patient 
was given (300 c.c. of cit rated blood during the operation. A rather long transverse 
incision was made over the neck. The anterior jugidar veins were clamped, cut, and 
tied with fine silk. Tlie strap muscles which wore thinned from stretching, and tlie 
fascia of the nock also wore cut transversely. By means of a Kocher dissector, a 
line of cleavage was detined between the trachea and tlic thyroid. Before dividing 
the istlinuis, a double linen suture was tied tightly around the gland on each side of 
the midline to control any Idceding. Tlie isthmus was then incised between the 
sutures. By means of lateral retraction with a cat^s-paw retractor, the right and 
left lobes of tlie thyroid could be lifted forward into the operative field. A bilat- 
eral subtotal thyroid resection was then done, leaving the posterior capsule well 
intact. Bleeding jioints were clamped and tied with fine silk. Tliere was surpris- 
ingly little blood loss considering the size of tlie goiter. TIic tracheal rings did not 
seem to have been weakened by compression from the goiter. TJie residual thyroid 
tissue on either side was coaptated by interrupted silk sutures. Interrupted sutures 
of line silk also wore used to unite the divided muscles and fascia and Michel clips 
were used to approximate the skin edges. 

The right lobe weighed 400 gm, and the left 5TG gm. TJie gross and microscopic 
appearance was that of an adenomatous goiter with numerous cystic areas contain- 
ing colloid (Big. 3). 

The patient's convalescence was uneventful. Tlie postoperative treatment con- 
sisted of steam inhalations and sedatives. She was not given BugoBs .solution post- 
operatively ; it should be mentioned that three weeks before operation she had taken 
ten drops of LngoPs solution, three times a day, for a ten-day period. Laryngoscopic 
examination on April 2, 1038, revealed normal mobility of the vocal cords. The 
W'Ound healed by first intention. The patient w'as discharged April (3, 1038, with 
instructions to return in two montlis for check-np. (Big, 4.) The patient was seen 
on June 15, 1938, at wiiicli time the neck w'ound w'as w’ell healed. Basal metabolism 
rate at tliat time was +2 per cent. The patient felt w’cll and offered no complaints. 
Eecently her local doctor wuote that she lias remained in good health. 


SUMMARY 


A massive adenomatous goiter weighing 976 gin. successfully removed 
by operation is described. 
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CARCINOJIA OF THE PARATHYEOID GLAND 

Karl A. i\rKVER, JI.D., Peter A. Rosr, JI.D., and iHiEx B. Ragins, M.S., 

M.D., Chicago, III. 

(In'om the Surgical Dc2)art77}cnt and Surgical Pathology Department of the Cooh 

County Hospital) 

INTRODUCTION 

QINCE the demonstration by i\randP» “ tliat the removal of a para- 
thyroid adenoma improved tlic condition of a patient suffering 
from von Eecklingliausen diffuse fibrocystic disease of the bone, much 
attention lias been given to tiie iiarathyroids and their newgrowths. 
Benign parathyroid adenomas liave been reported by numerous in- 
vestigators. Castleman and Slallory^ in 1935 collected 160 cases from 
the literature and to tliat number added 25 cases of their oum. 

Of less frequent occurrence is carcinoma of the parathyroid gland. 
Hall and ChaffiiP in 1934 summarized IS cases of malignant tumors of 
the paratiiyroid, including 1 of their own. Since tlien single cases have 
been reported by Petersma,^ Snell,® and Armstrong.'^ In onl 3 ' a few 
cases was the nature of the disease recognized before surgeiy was done 
and the nature of the tumor recognized b^" histologic studjL Because 
of that, a blood chemistiy workup, winch is so essential in establisliing 
the diagnosis of a parathju’oid newgrowth, was not done until some 
time after the operation. The report of this case perhaps ma^^ be of 
greater value since a more complete blood chemistiy anal^’sis was made 
before the removal of the paratlyu’oid gland and was continued for 
fourteen months following operation. 

REPORT OP A CASE 

J. H., a SG-year-old white Greek male, was admitted to the Cook County Hospital 
on Oct, S, 1937. With the aid of an interpreter, the following history was obtained. 
The patient stated that he had been perfectly well until April, 1937, when he first 
noticed the gradual appearance of a slightly painful swelling of the proximal por- 
tion of the right little finger. The pain was of a duU aching character, but it was 
not constant and was relieved considerably bj* resting the finger, which was gradu- 
ally increasing in size.* 

On May G, 1937, the patient tripped on a curb and fell on his left elbow, frac- 
turino- his left humerus. He was hospitalized and traction was applied for fourteen 
days. A plaster cast was then applied for four weeks and was followed by good 
anatomic and functional results. 

On June 7, 1937, the patient fell from a street car, injuring liis right arm and 
shoulder, but he did not sustain any fractures. Ten days following tliis last acci- 
dent the pain in the little finger became more intense and radiated to the right wrist 
nd the right shoulder, where it remained more or less constant. In August, 1937, 
the patient noticed a swelling of the right wrist and this he failed to reduce with 
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epsom salt compresses. He stated that since April, 1937, he had lost 40 pounc s m 
weight. Other than these complaints the patient was troubled only with consti- 
pation and never complained of any urinary or stomacli difficulties. Ten years prior 
to admission to the hospital he was operated upon for a hernia and twenty-eight 
years before admission he had suffered from a gonorrheal urethritis. 

On examination the patient was quite emaciated but not acutely ill. His tem- 
perature was 98° r.; pulse, 84; respirations, 20; blood pressure, 120 systolic and / 
diastolic. The frontal bosses were prominent. The eyes showed an arcus sem is. 
The pupils were round and equal and reacted to light and accommodation. The 
tonsils were atropliie. 

On palpation of the neck, a firm tumor about the size of a large ^Talnut was fell 
to the right of the trachea and just above the sternoclavicular joint, - It moved 
upward on swallowing and did not seem to be adherent to the surrounding tissue. 



Fig 1. X-ray picture of both hands, showing the marked fibrocystic changes 

of the metacarpal s and the phalanges, particularly the proximal phalanx of the 
right fifth finger and also the right ulna. This picture was taken about six weeks 
after surgery was done. 

The chest revealed a lower thoracic scoliosis and kyphosis. The lungs were 
resonant throughout. No rfiles were heard. The apex beat of the heart was neither 
visible nor palpable. The heart tones were distant, and no murmurs Were heard. 
The liver, kidneys, and spleen were not palpated, nor were any masses felt in the 
abdomen. 

The extremities revealed some interesting findings. There was a fusiform en- 
largement of the fifth digit of the right hand associated with tenderness on pressure. 
The distal portion of the right ulna, over an area of about 2^2 inches, was swollen 
and tender, as uere both tibia on their anterior surfaces. Both clavicles showed a 
fusiform swelling at the junction of the outer and middle thirds. These fusiform 
swellings felt rather soft and gave one the impression of fluid »s being present. How- 
over, no crepitus was elicited. 

In view of tlie !il)ove fiiulings, .n clinical diaguosi.s of von Rccklingliau.^cn ’.s gen- 
crnli/eil osteitis fibrosa cystica due to a parathyroid adenoma was made. 
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^ lu order lo Mibstuntinlo this diagnosis, the fo}]osving laboratory work ^yas car- 
nod ^out preoporativcly. Blood elicniistry examination revealed a serum calcium 
of 2 ug, per 100 cx\; the blood pliospliorus, 0.1 mg. per 100 c.c. of blood; the 
blood phospliatuse^ 22 Bodaiisky units; the blood urea, 21; and the blood sugar, 
To lug. per 100 e.c. 

The rod blood cell count was 4, .'^70, 000; the hemoglobin, S2 per cent; the white 
blood cell count, 8,500, with 70 per cent neutrophilic polymorphonuclear leucocytes, 
1 per cent cosino 2 >hiJes, 2 jier cent basophiles, IS per cent lymphocytes, and S per cent 
monocytes. 

The urine exvaminatiou revealed a few white blood cells and epithelial cells. A 
Mosentlial test revealed a reduced, fixed, specific gravity varving between l.OOS 
and 1.012. 



2. — Flat plate of the abdomen shov/ing- calcified areas in the region of the 

kidneys. 


A quantitative jfiieuolsiilphonephthalein test revealed a 20 2 )er cent output at the 
end of the first hour and a 40 per cent output of the dye at tlie end of two hours ami 


10 minutes. 

X-rav examination of the skull, clavicles, humeri, tibia, ribs, and hands showed 
multiple bone lesions characteristic of geiierali;^ed osteitis fibrosa cystica. These 
chano^s were particularly marked in the proximal phalanx of the right fifth finger, 
as'well as in the metacarpals and i>halauges (Fig. 1). A fiat plate of the abdomen 
evealed dense shadows in the renal areas wliich were very suggestive of kidney 


stones above findings, surgery was advised for alleviation of symptoms. 

the patient was operated upon by one of us (K.A.^f.) and a 
piaSj^oid’tumor’ in the right side of the neck was removed. 
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PATHOLOGY REPORT 

The specimen consisted of a moderately encapsulated piece of tissue measuring 
6 by 0 by 4.5 cm. (Fig. 3). On sectioning, the cut surface was light tannisli gray 
traversed by grayish white bands. In one area close to the surface of the tumor 
were several cystlike areas ranging to 15 mm. iu diameter and filled with a liquid 
brownish gray material and clotted blood. 

A quick frozen section was made from one portion of the node and it revealed a 
nonhornifying squamous cell carcinoma. (The sections of this tumor were also seen 
by the late Dr. R. H. Jaffe, who concurred in this diagnosis.) Sections were later 
taken from the entire cross section of the tumor and studied with various stains; 
namely, hemalum-eosin, Best^s carmine stain for glycogen, Heidenhain^s azocarmine 
stain, Mallory phosphotungstic acid hematoxylin, and van Gieson’s stains. The 
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. — Sectioned surface of the carcinoma of the parathyroid gland, showing focal 
areas of hemorrhage (A) and wall of the surface cyst (J5). 



L— Section through the center of the tunu 
Clear cells arranged in solid nests and cord) 


mass, showing characteristic water 
(Hcinalum-oosin stain, X276.) 
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(Ontiiil j>()ition of tlio tumor muss wjis oecupiLMl by parathyroid tissue, composed of 
solid cords of \vater'<dear ’ * cells and of transitional cells separated by a clear 
stroma (3'i^r. *1). Tu j)Iaeos tliese water-clear cells reached considerable size. 

iouaids tlie peri[>hery ot the tumor mass, the picture changed, and here one saw 
a more nbundanl stroma associated with the absence of the water-clear cells. The 



5 4 , Showing: transitional changres of the watei'-clear colls to polygonal 

rolls ^containing larger and slightly irregular nuclei ( hemalum-eosin stain, x2/6). 
3 C? ^hmrin£r changes of transitional cells to squamous cells containing darker stained 
elongated and irregular nuclei (hemaluni-oosin stain. x560). C. Section showing 
a mitotic figure with plump chromosomes (henialuni'eosin stain. X5G0). 

transitional cells showed an increase in size and a gradual change of .*5hape (Fig. 
“ n Thev were arranged hr forms of anastomosing cords and alveoli, \sdiich ex- 
tended through a thin capsule into the surrounding fat tissue. The changes in shape 
« d the cells to resemble squamous epithelial cells, and in one alveolus one could 
^^^'^the various transitions from the largo liyperfropliic transitional cell to the 
pdvffonal 'sqaninous edl with <loeplv stninod nn.l sliffhtlv irro-ulnr nuclei (Fi,:. 5 Jl). 
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Fig, G. — A, Section of the capsule of the parathyroid tumor showing tumor thrombi 
in the lumina of the dilated veins (XlOO). B, Tumor thrombus in a blood vessel 
in capsule of parathyroid tumor (X280). C, Tumor cells in a lymph vessel in tumor 
mass proper (x280). 



section taken from tlie proximal phalanx of tlie right flfUi 
<h?malum.co"!'n stain ' 
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mitnii portion of (lie tunior was occupied by i)aruthyroi(l tissue, composed of 
solid cords of ^Svater-clcnr^^ cells and of transitional colls separated by a clear 
stioma (li}?. *1). In places these wtiter-clear cells reached considerable size. 

Towards tlie periphery of ilio tumor mass, tlio picture changed, and here one saw 
a more abundant stroma associated with the absence of the water-clear cells. The 



Fig^. 5. A, Showing transitional clianges of the water-clear cells to polygonal 

cells containing larger and slightly irregular nuclei (hemalum-eosin stain, X276). 
B Showing changes of transitional cells to squamous cells containing darker stained 
elon'^atccl and irregular nuclei (hemalum-eosin stain, X560). C, Section showing 
a niTtotic figure with nlump chromosomes (hemalum-eosin stain, X560). 


transitional cells showed an increase in size and a gradual change of shape (Fig. 
5d) They were arranged in forms of anastomosing cords and alveoli, which ex- 
tended through a tliin capsule into the surrounding fat tissue. Tiie changes in shape 
au'sed tlic cells to resemble squamous epithelial cells, and in one alveolus one could 
ste the various transitions from the large liypertropliic transitional cell to the 
^lygonal squamous cell ndth deeply stained and slightly irregular nuclei (Fig. 5 B). 
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During tlie first fourteen days after surgery, tlie patient was placed on calcium 
lactate 30 gr. t.i.d., and for six weeks following he was placed on calcium lactate 

10 gr. b.i.d. , , , . 

The course of the serum calcium and blood phosphorus levels are shoum m 

Table I. 

Table I 


BATE 

1 

SERUM CALCIUM 

normal: 9 TO 11 
MG./lOO C.c. 

SERUM 

PHOSPHORUS 

NORMAL: 3.7 TO 5 
MG./lOO C.C. 

PHOS- ! 
PHATASE 
BOBAN- 
SKY 

UNITS 

CALCIUM 

lactate 

varia 

10/21/37 

Preoperative 

16.1 mg./lOO c.c. 

3.1 mg./lOO c.c. 

22 


Urea nitro- 
gen, 21 mg. 
Blood sugar, 
75 mg. 

10/26/27 

15.5 mg./lOO c.c. 

3.0 mg./lOO c.c. 


i 

Postoperative 

10/29/37 

10.1 mg./lbo c.c. 


i 

1 30 gr. 

t.i.d. 


11/11/37 

8.0 mg./lOO c.c. 1 




11/18/37 

9.1 mg./lOO c.c. 




n/22/37 

9.1 mg./lOO c.c. 

3.0 mg./lOO c.c. 


10 gr. 
k.i.d. 


n/27/37 

9.1 mg./lOO c.c. 




12/ 8/37 

9.0 mg./lOO c.c. 

2.4 mg./lOO c.c. 


Discon- 

tinued 


6/ 8/38 

12.9 mg./lOO c.c. 

1.99 mg./lOO c.c. 



8/11/38 

12.86 ing./lOO c.c. 

1.45 mg./lOO c.c. 

7.55 

Pains return 

11/18/38 

15.05. mg./lOO c.c. 

2.05 mg./lOO c.c. 

7.S7 

Nonprotein 

nitrogen, 

32 mg. 

1/ 5/39 

14.65 mg./lOO c.c. 

2.3S mg./lOO c.c. 

9.74 

Total pro- 
tein, 7.9% 


The patient 'was heard from at intervals and about March, 1938, he began to 
complain of recurring pain, particularly in the right hand. On July 9, 1938, he 
returned to the hospital 'with the intention of having his right little huger amputated 
since it had grown larger in size and interfered with his worh. During his last stay 
in the hospital, %Ye were able to radiograph his entire skeletal system and, despite 
the raised scrum calcium and reduced blood phosphorus aud slight increase in the 
blood phosphatase content, the bones showed a marked improvement with large areas 
of recalcification. This was particularly marked in the right radius (Fig. 8), ribs, 
and both tibia. These changes were not evident shortly after removal of the para- 
thyroid tumor. 

iV further physical examination at the patient’s last admission revealed a hard 
nodule about 3 cm. in diameter in the region of the right lobe of the thyroid gland. 

On Aug. 13, 1938, the right fifth finger was amputated at the metacarpal 
phalangeal joint. On examination the entire proximal phalanx was transformed into 
a globoid swelling 3.5 by 2 by 3 cm., which on sectioning was soft and dark purplish 
red in color. The cortex of the bone was completely destroyed in places; whereas, 
in other places a thin shell was still discernible. The palmar structure of the finger 
in that area was pushed anteriorly but not invaded by the tumor tissue. 

A microscopic examination at this time revealed a picture similar to that de- 
scribed in the biopsy of the same finger (Fig. G). 

mscussiox 

In view of the feel that carcinomas of the parathyroid gland are usu- 
ally diagnosed only after the microscopic examination of the tissue is 
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SUKGEKr 


In focal areas mitotic figures were seen Avliich were irregular and showed sharp, 
plump chromosomes (Fig. 5 C). 

In the lumen of tlie blood vessels found in the intact capsule of tlie tumor mass 
wore large tumor thrombi (Fig. G A, B) which partially occluded the lumen of the 
blood vessels. Similar tumor thrombi were found in the lymphatic vessels (Fig. C C). 

A biopsy made from the swelling of the proximal phalanx of the right little finger 
revealed a giant cell tumor of osleoclast type which ^v^\s embedded in plump, 
spindle-shaped cells (Fig. 7). Throughout tlie section there were numerous histiocjdes 
laden with iron pigment. 



-pic- s ^X-rav picture of the right ulna, showing* marked calcification of tlic 

previously existing fibrocystic changes about eleven months after surgical removal 
of the parathyroid gland. 


In view of the above findings, the diagnosis reached was that of a nonhomifying 
squamous cell carcinoma of the iiarathyroid gland, associated with a disseminated 
fibrocystic disease of tlie bone (von Becklinghauson’s). 

We have been fortunate in being able to observe the course of the patient for the 
t fourteen months, and at various intervals have studied his blood calcium and 
^hLtjhorus and on three occasions the blood phosphatase. The patient made a rapid 
^ I Tpcoverv and at no time did ho develop any signs or symptoms of fet- 

postop^.^^^ .^.peks after the operation, ho stated that the pains in his bone.s had 

Snished and tlmt he felt rather well. 
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may in itself not be sufficiently high to strongly suggest disease, one 
can still be led to the right diagnosis if the blood phosphorus is per- 
sistently low. They emphasized, too, the relationship between the total 
scrum proteins to the serum calcium, the latter usually being low when 
the total serum protein is low. It may be mentioned here that Albright, 
Sulkowitch, and Bloomberg are of the opinion that the parathyroid 
hormone acts more directly on the calcium and phosphorus equilibrium 
in the bod}’' fluids. When there is an increased loss of calcium and 
phosphorus in the urine and feces, the predisposition of bone changes 
makes itself apparent but does not necessitate its occurrence. They sup- 
ported their contention by the fact that not infrequently hyperparathy- 
roidism may exist without bone changes, as shown in their work and the 
woi’k of other authors who have reported parathyroid adenomas. Of 
the carcinomas of the parathyroid gland reported in the literature, 
Chaffin and Hall in their review of eighteen cases showed only one case 
with bone changes. Since then SnelF has shown miliary osteoporosis and 
renal calculi in his case. Armstrong' in his case failed to note any bone 
changes. 

In our case we definitely dealt with a carcinoma of the parathyroid 
gland Avhich, from the clinical picture, showed definite signs of hyper- 
parathyroidism ; namely, disseminated fibrocystic disease of the bone, 
renal calculi, a high serum calcium, a low blood phosphorus, and a high 
phosphatase content in the blood. Following the surgical removal of the 
tumor, the patient showed marked improvement, as indicated by the 
x-ray findings in the hones, although recent blood chemistry findings 
indicated the persistence of parathyroid h^q^eractivity. Still more re- 
cently, I’ccurrcnt decalcified areas have been noted in some of the long 
bones. 

SUJBIARY 


A case of carcinoma of the parathyroid gland is discussed, showing 
typical symptoms of hyperparathyroidism. The removal of the tumor 
aided in the alleviation of the subjective symptom, pain in the joints. 
X-ray of the bones showed a definite recalcification of the fibrocystic 
areas, followed later by a decal cification of some of the long hones. How- 
ever, the blood findings, namely, a high serum calcium, a low blood 
phosphorus, and a slightly increased pho.sphatase, sliowed a persistent 
hyperparathyroidism. 

REFEREXCES 


1. itumil, I'.: Thotuponti^ohor Versueh boi eincin Falle von Osteitis Fibrosa 

CienoraiiSJita mittcls Exstirpation eines Epitiiolkorperclientuinores, Zentralbl. 
1. CUir. 53: 260, 19 26. 

2. Muiull, F.: Zur Frayc dor Kxstirpation eines Epithelkorpcrtumores hci cler 

allijeinoitjen Osteitis fibrosa, Zcntralbl. f. Chir 56: 1739 

3. Cnstloiimn, H. and Mallory, T Ik: 3’atholojry of Parathvroid'Gland in nvpcr- 

pa rainy roidisni, Am. J. Path. 11: ], 1035. * * ^ 



198 
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lUticlc, the effect of CtU’cinoTiiR of tlie parutliyroicl f^lancl and its rela- 
tion to the serum calcium and blood pliosphorus content unfortunately 
were not studied. In the eiglitcen cases reviewed by Hall and Chaffin,^ 
only one case liad a calcium and phosphorus determination prior to 
surgery. Petersma*' demonstrated a fall in serum calcium following a re- 
moval of a ^ ^malignant adenoma’’ of the parathyroid gland, in which 
he found tumor cells in the lumen of the blood vessels. SnelP likewise 
demonstrated high serum calcium and blood phosphorus which returned 
to normal levels following removal of the tumor. In Armstrong’s case 
there was no appreciable rise in the serum calcium or fall in the blood 
phosphorus preoperativcl.r. In our case there Avas a definite fall in the 
blood calcium in the early postoperatiA^e period (chart). Ten months 
later a distinct rise in tlie serum calcium Avas noted, the blood phos- 
phorus AA^as beloAV its normal leA^el, AAliile the blood phosphatase AA^as 
slightly increased. 

Although Jaffe® and Herxheimer’^ claimed that there is some doubt 
as to the possibility of a carcinoma existing in the parathyroid gland 
and criticized some of the cases reported as such, one cannot ignore the 
cases reported Sainton and Millot,^^ Petersma,^ and Gu3^^^ Sainton 
and Millot AA^ere able to folloAV tlieir case OA’er a period of ^^ars after 
the first removal of a benign adenoma of the parath^u’oid gland in a 
case of YOU Recklinghausen’s disease of the bone. FolloAA’ing the fii’st 
operation, the patient failed to improAx ph^A^sicallj^ The serum calcium 
remained constantly" above normal, and x-ray" therapy- failed to impiwe 
the general bone condition of the patient. At the second operation tAA^o 
y^ears later, they" succeeded in removing a parathy-roid tumor AAdiich 
histologically^ shoAA^ed definite evidence of malignancy" in places, as 
characterized by^ the iiiA^asion of tumor cells into tlie surrounding cap- 
sule. 

Guy^^^ in his paper, also demonstrated tumor cells in the blood A"es- 
sels of the parathy"roid tumor he described. He reported a recurrence 
of this tumor one y-ear later, and this AA-as proA^ed by- biopsy" examination. 
A disconcerting feature in his case Avas that the serum calcium AA^as only^ 

8 mg./lOO C.C., despite the reciuTeiice of the tumor. 

Hall and Chaffin'* also demonstrated metastases to blood A"essels, but 
here, too, the serum calcium and blood pliosphorus Avere AA-ithin normal 
limits postoperatiA^ely. 

It is obvious, therefore, that in the properly observed cases of true 
carcinoma of the parathyroid gland there exists a definite change in the 
calcium-phosphorus ratio as well as an elevation of calcium and fre- 
quently a lowering of the blood pliosphorus. 

Althouo'h Albright, SulkoAvitch, and Bloomberg'^ emphasized lliat 
fr uently in benign parathyroid adenomas the serum calcium level 



SURGICAL EXPLORATION AND CLOSURE OP A PATENT 
DUCTUS ARTERIOSUS 
Report of Second Successful Case 

Robert E. Gross, M.D., Paul Emerson, M.D., and Hyman Green, M.D., 

Boston, Mass. 

(From the Departments of Surgery and Pediatrics of the Children's Hospital and the 

Harvard Medical School) 

I T IS commonly recognized that a congenital abnormality of the heart 
is potentially serious, not onlj^ because of the mechanical embarrass- 
ment from the defect itself, but also because of the possibility of a super- 
imposed subacute bacterial endocarditis. The incidence of this secondary 
infection varies somewhat with the different types of malformations. 
Available statistics^ indicate that this complication occurs in 25 to 30 
per cent of patients who have a persistent patency" of the ductus 
arteriosus unassociated with other cardiac anomaly. A second dangei’, 
not so rapidly fatal but nevertheless a grave complication, is found in 
40 to 50 per cent of individuals with an otherwise uncomplicated patencj^ 
of the ductus. This takes the form of cardiac decompensation, resulting 
from the long-continued burden on the heart by a shunt which is 
essentially an arteriovenous communication. 

The presence of a patent ductus Botalli in a person who has reached 
late childhood or early adolescence at once places the possessor in a 
precarious position because of possible complications which might super- 
\ene. While statistics on the subject are difficult to obtain and are 
hard to apply to an individual case, it would summarize the findings to 
date to say that a child with a patent ductus has approximately one 
chance in four that he will live an essentially normal length of life, 
has about one chance in four that he will die of Streptococcus vinduns 
infection of the pulmonary artery or endocardium, and almost two 
chances in four that he will die of cardiac decompensation. Such a 
prognosis does not mean that the child will not enjoy many years of 
active and happy life, for it is rather characteristic that the individual 
vnll live through childhood and adolescence with little or no disabiliW. 
However, there comes a time, late in the second or early in the third 
decade, Avhen complications are apt to appear. This fact is strikingly 
borne out by a review^ of ninety-two autopsied cases of patients with a 
patent ductus arteriosus in whom tlie average age at death was 24 years. 

Believing that the surgical obliteration of a patent ductus arteriosus 
would reduce the probability of subsequent bacterial infection and 
would also tend to forestall cardiac decompensation by reducing the 
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Tlie red blood count was 5,050,000 cells per cubic luillimeter aud tbe white count was 
7,400 cells per cubic millimeter. The hemoglobin was 90 per cent and tlie blood smear 
was normal. 

Operaiioiu — On Sept. 12 surgical exploration was undertaken (by E. E. G.) under 
cyclopropane anesthesia. A curvilineai* incision, concave upwards, was made just 
beneath the left nipple, running from the midline to the anterior axillary fold. The 
thoracic cage w'as exposed by transecting the lo\vermost portions of the pectoralis 
major muscle. The left pleural cavity rvas entered through the third intercostal space 
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pressure chart showing^ a striking rise in the diastolic level 
loUowlng ligation of the patent ductus ai’terlosus. Average dailv diastolic pressure, 
nun. of mercury before operation and 82 mm- of mercury after operation. 

and the third costal cartilage \vas cut so tliat the rib could be retracted upward. M'itli 
the idlest open, tlie left lung was allowed to collapse into the inferior half of the 
pleural cavity so that an excellent view of tlie heart and the lateral aspect of the 
superior mediastinum \Yas obtained. The parietal pleura which covered tlie aortic 
arch and pulmonary artery was now incised in a cephalocaudal direction for two and 
one-half inches, running from the base of the lung upward. After this pleiini was 
incised and the subjacent fatty areolar tissue was dissected, the left recurrent 
laryngeal nerve was identified coursing around the lateral aspect of the aortic arch. 
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SURGEKV 


\vork of the lieavt, laboratory investigation \vas nnclertakcn witli an 
idea of finding a suita1)]e oj)erativc aj)i)roacli to the superior inedi- 
astiinim.- -After some experience liad been gained with the exposure of 
the aortic arcli aJid pulmonaiy artery in dogs, a successful attempt wjis 
made to explore and ligate the ductus in tlic case of a human being.^ 
Having been encouraged by the satisfactory manner in which tlie first 
patient witlistood the operation, we undertook tlie same procedure in the 
following case wit!) equally gratifying results. 


CASE KEPORT 


Jlisiory. — B.. C. was an 11 -year-old boy who entered tlie Cliildren’s Hospital on 
Sept. (>, loss, for study of his cardiac condition. His birth had been normal. At the 
age of S months his family physician made a diagnosis of 'Mieart trouble. At 4 
years of age he was brought to our outpatient department because of malnourish* 
ment. At that time the patient was thin and underweight. Auscultation of tlie heart 
revealed a loud to-and-fro harsh murnuir which 'was most prominent at the base and 
to the left of the steriuiui. This was accompanied by a thrill which was almost con- 
tinuous. A seven-foot x-ray film showed quite marked enlargement of the cardiac 
shadow, particularly to the left. TJiere was a jnoderate prominenee in the region of 
the j)ulmonic artery. Tlie transverse measurement of the heart was P.S cm,, compared 
to an internal diameter of the chest of IG.S cm. Tlie lungs showed a diffuse mild 
congestion, most marked in the perihilar regions. 

At the present admission the child ’s chief complaint was that he tired easily ^‘ever 
since he was big enough to run around. ’ ^ Dyspnea was never severe, yet the boy had 
long noted that he could not continue physical exercise as long as otlier children of 
his own age or size. At no time had there been cyanosis. On frequent occasions the 
patient had been conscious of liis cardiac impulse and he had noted that it greatly 
increased in rate during exertion. The boy had always been slender and had gained 
weight very slowly. 

Physical Eirainination. — Tlie patient possessed a thin, ptotic build, the height being 
5S inches and the weight G2.5 pounds. The important positive findings were limited 
to the cardiovascular .s^i'stein. The heart was enlarged to the left by percussion. There 
was a marked heaving of the chest in the apical region due to tlie very forceful action 
of the heart. Over the entire precordium there was a very loud, harsh, and roaring 
machinery murmur which was continuous but which was greatly accentuated during 
systole. This murmur had its maximum intensity in the second and third interspaces, 
just to the left of the sternum. Toward the apex of the heart, the diastolic clement 
of the murmur was faint, but the systolic portion was quite loud. The systolic mur- 
mur was also heard loudly in both axillae, particularly in the left, and to a lessor 
de^Tee it was heard over the back from tlie level of the second to the tenth thoracic 
vertebrae. A continuous thrill, accentuated during systole, was felt over the pre- 
cordiunv being most vibrant in the third left interspace. The second sound at the 
base was definitely accentuated. In the recumbent position the following blood pres- 
sures were obtained: right arm, 115/45; left arm, 120/55; left leg, 145/GO; right 


leg, 160 / 60 . 

Laboratory Unto. — Fluoroscopic and x-ray film studies of the heart showed a 
slicht prominence in the region of tlie pulmonarv artery. Tliere was cardiac enlarge- 
ment particularlv in the region of the left ventricle. The transverse dimension of 
tl heart was 11.3 cm., compared to an infernal diameter of the clie.st of 21..1 cm. 
The m'arhin^s were diffusely iucrea.sed. Elcctrocardiognipl.ie tracings showed 

aressentially normal record. There was no axis deviation. Tl,e urine was negative. 
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artery. From statistical eiddenee, the hoy presumably ivas facing a 
rather high probability of subsequent cardiac failure of some degree 
because of the burden imposed by the ductus shunt. Fui'thermore, this 
congenital lesion carried with it a high risk of subacute bacterial endo- 
cardial infection. In the attempt to reduce the Avork of the heart im- 
posed by the shunt and also to lessen the danger of subacute bacterial 
endarteritis, surgical exploration was undertaken for oblitei*atmg the 
ductus. The vessel was found to be 11 to 12 mm. in diameter and was 
successfully ligated. The patient stood tlie operative procedure with 
extremely little reaction. 
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This nerve was carefully isolated and followed downward and medially until it led 
directly to a large and patent ductus Botalli, 

The patent ductus in this case was 11 to 12 mm. in diameter and was approxi- 
mately 12 mm. in length. It was exceedingly thin, its wall being about the same 
thickness and texture as that of a vein. The pulmonary artery was enlarged and was 
'very tensely distended. As the fingers w’ero placed on the heart and the pulmonary 
artery, a very vibrant thrill was felt. In fact, this thrill w'as so marked that during 
the subsequent dissection of tissue about the ductus a distinct tickling sensation was 
imparted through the instruments to the fingers. The length of the ductus raised 
hopes that tiie vessel could be freed, doubly ligated, and divided. As the ductus was 
being dissected away from the surrounding tissues, the thin vessel tore and a copious 
hemorrhage ensued. Bleeding could be controlled only by digital pressure while an 
aneurysm needle w’as cautiously passed around the vessel preparatory to ligating it. 
In view of this accidental opening of tlie ductus, it was deemed too dangerous an 
undertaking to continue with the handling of it, w’hich would be necessary for its 
complete di\dsion. Accordingly, ligature alone was relied upon for closing off the 
shunt. Fortunately, ligature likewise controlled all bleeding from the torn vessel. 
After the ductus was tied, the thrill over the heart and pulmonary artery completely 
disappeared. A transfusion of citrated blood \vas given and the patient condition 
was quite satisfactory. The lung \vas re-expanded wdth positive pressure anesthesia 
and the chest w’as closed without drainage. 

Fostoperative Course . — Following operation tlie boy made an excellent recovery. 
There was some local discomfort in the wmund for two or tliree days, wliich was 
easily controlled w’ith sedatives. On the fourth day lie w*as permitted to sit up in a 
cliair and at tlie end of a week was allow^ed to wnlk around tlie w’ard. The w’ound 
healed by first intention and the patient w’as discharged on Sept. 29, 1938. 

The boy has been follow’ed to date for a period of four months since his hospital 
discharge. His cardiac findings, from operation until this time, may be summarized 
as follows: The heaving and forceful nature of the cardiac impulse, as determined 
by inspection and palpation of the precordium, gradually has disappeared. At no 
time has there been a precordial thrill. For tlie first tliree w’eeks after operation 
there wms a faint but definite to-and-fro blowing murmur over the pulmonic area, 
which was lacking in the rumbling ^ ^ machiner}' ’ ^ character w’hich it liad before opera- 
tion. When seen at the end of tw^o months, tlie diastolic element of the murmur at 
the base had disappeared and the systolic portion had become distinctly fainter. This 
systolic murmur could be barely heard over the midportion of the thorax posteriorly. 
The blood pressure wms 110/72, In the four months since operation the cliild has 
gained nine pounds in weight. 

The most striking objective change produced by ligation of the ductus w'as seen 
in the diastolic blood pressure. Before operation the daily systolic level varied be- 
tween 110 and 124, with an average of 117 min. of mercury; and the diastolic pres- 
sure varied between 54 and 35, with an average of 47. Following operation, the 
averao-e daily pressures w’ere 121 systolic and 82 diastolic. X-rays of the heart two 
months after operation showed no essential change in size or contour from the pre- 
operative findings. 


SUMMARY 

A ease is reported of an 11-ycar-old boy who had typical i)hysical and 
xray findings of a patent ductus arteriosus. As the child Jiad been 
followed over a period of several years, there had been slight but 
r^pfinite hypertrophy (or dilatation) of the heart, this cliange being 
presumably caused by the large shunt between the aorta and pulmonary 
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jaundiced patients and frequently normal values are obtained even 
in the presence of actual liemorz'hage due to the jaundiced state. The 
Ivy^ bleeding time has given neither consistent nor reliable results in 
this present series of cases. The measurement of the serum volume, as 
advised by Boyce and McPetxddge,^ has not been used in this study, 
for Quick* has stated that this test depends on the prothrombin content 
of the blood. Neither has the test of Smith, Warner, and Brinkhous been 
used as it ^vas felt that this method uus too intricate for general clinical 
use at present. In addition, it is not believed that such accuracy in the 
determination of the prothrombin level is necessary to observe and 
follow the bleeding tendency in jaundiced patients. At the present 
time the Smith test is being done on all cases of jaundice in an effort 
to determine what advantage it has over the simpler methods. 

In this studj^ the plasma clotting time, as described in detail below, 
has been used to determine the bleeding tendency. This test has been 
carefully checked by the Quick clotting method in several instances and 
has always been found to agree essentially with the plasma clotting 
time after interpretation. Quick has described his method in a recent 
publication,' 

Lewisohn,® Nygaard® and Quick, Stanley-Brown, and Bancroft® also 
have reported the prolonged plasma clotting time that may occur in 
patients with jaundice. 

P?as)na. CloUi)\(j Tnue Defcnmiiotion — 

Solutions: (1) Three per cent sodium citrate (3 gm. of reagent grade 
sodium citrate per 100 c.c. of distilled water). (2) M/40 calcium chlo- 
ride (2.8 gm. of anhydrous or 5,5 gm, of hydrated caleivim chloride dis- 
solved in 1,000 c.c. of distilled water). 

MetlwA: With an autoclaved, dry needle and an absolutely dry 
syringe, approximately 5,5 c.c. of venous blood is drawn and placed in 
a 6 c.c. hematocrit tube coutahiing 0.5 e.e. of sodium citrate. The blood 
and citrate solution are well mixed by slo^Yly inverting the tube several 
times. This tube is then centrifuged at 1,000 r.p.m. for forty-five min- 
utes and an estimate of the cell volume is made. 

To each of three 100 by 30 mm. test tubes, containing 0.1, 0.2, 0.3 c.c., 
rospcefively, of calcium chloride solution, 0.1 c.e. of citrated plasma is 
added. The plasma clotting time is measured with a stop watcli and 
is that time in seconds which elap.ses between the time the solutions are 
fii'st mixed and placed in a water bath at 40° C. and the time a solid dot 
is formed. The lest is repeated three times on all samples and, unless 
the.se agree within five seconds, another sample of lilood is taken. If 
any hemolysis occurs, the sample is discarded. The temperature is very 
critical and variations of 1° may alter the dotting time considerably. 
It is e.ssential that the test bo done witln'n one hour after the plasma 
is withdrawn from the vein, as plasma which has stood for longer 
periods may give different ro.sult.s than fresh plasma. 
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AND ITS CORRECTION BY JIEANS OF VITAMIN K* 
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O INCB Bancroft, Kugelmass, and Stauley-Browzi^ first suggested that 
^ a bleeding tendency in cases with obstructive jaundice could be 
foretold by an interpretation of the plasma clotting time as devised 
by Howell,- there lias been a great stimulation in the study of the 
bleeding* tendency of tliese patients. Quick, Stanley-BroAvn, and Ban- 
croft^ have criticized the plasma clotting time of Howell as a measure 
of prothrombin because they believe that this method is altered by the 
thromboplastin or tissue extract which may be present in varying 
amounts in the plasma. They believe that this feature may be corrected 
by adding an excess of tissue extract. They have also stated, while 
siDeaking* of the plasma of jaundiced patients, that . the delay [of 
plasma clotting time in jaundiced patients] is not due to insufBeient 
thromboplastin, for it is clear . . . that excess thromboplastin does not 
restore the normal clotting rate as it does in hemophilic plasma.” 
More recently Warner, Brinkhous, and Sniith^ have devised a more 
elaborate and probably more accurate method for the determination of 
prothrombin Avhieh involves the precipitation of knomi solutions of 
fibrinogen by varying dilutions of unknomi plasma from which fibrino- 
gen has been removed. Both of these tests have been criticized, but 
they probably measure the peculiar quality or fraction of the plasma 
called prothrombin more accuratel}^ than the plasma clotting test of 
Howell. 

As a practical test, the Plowell method lias distinct advantages and 
its value in determining a bleeding tendency in jiatients with jaundice 
will be discussed. Also an attempt will be made to show the curative 
effects of vitamin K and bile salts on the bleeding tendency of these 
patients as measured by the plasma and Quick clotting tests and by 
the patients’ postoperative records. 


jMEVHODS 

The usual methods of determining the bleeding and venous coagula- 
tion times arc of little value in indicating a bleeding tendency in 

*rvuia iinTjf.r forms a part of the stiulv on the physiolocry and chemistry' of blood 
/-rtnfrrtHtion ivliich is conducted by Dr. Erwin Chargaff and a.ssoclates In the Depart- 
Bioloffical Chemistry of this college. A portion of tlie expense of this 5tud> 
was efefrayed^ by n jrrant fron the American JMedical Association to Dr. Erwin 
Chargalf. 


^Received for publication, Februar>' 21. 1930. 
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jaundiced patients and frequently normal values are obtained even 
in the presence of actual hemorrhage due to the jaundiced state. The 
Ivy= bleeding time has given neither consistent nor reliable results in 
this present series of cases. The measurement of the serum volume, as 
advised by Boyce and McFetridge,^^ has not been used in this study, 
for Quick" has stated that this test depends on the prothrombin content 
of the blood. Neither has the test of Smith, Warner, and Brinkhous been 
used as it was felt that this method was too intricate for general clinical 
use at present. In addition, it is not believed that such accuracy in the 
determination of the prothrombin level is necessary to observe and 
follow the bleeding tendencj'^ in jaundiced patients. At the present 
time the Smith test is being done on all cases of jaundice in an effort 
to determine what advantage it has over the simpler methods. 

In this study the plasma clotting time, as described in detail below, 
has been used to determine the bleeding tendency. This test has been 
carefully checked by the Quick clotting method in several instances and 
has always been found to agree essentially with the plasma clotting 
time after interpretation. Quick has described his method in a recent 
publication.* 

Lewisohn,® Nygaard^ and Quick, Stanley-Brown, and Bancroft® also 
have reported the prolonged plasma clotting time that may occur in 
patients with jaundice. 

Plasma Clotting Time Determmatio^i — 

Solutions: (1) Three per cent sodium citrate (3 gm. of reagent grade 
sodium citrate per 100 c.c. of distilled water). (2) M/40 calcium chlo- 
ride (2.8 gm. of anhydrous or 5.5 gm. of hydrated calcium chloride dis- 
solved in 1,000 c.c. of distilled water). 

Method: With an autoclaved, dry needle and an absolutely dry 
syringe, approximately 5.5 c.c. of venous blood is drawn and placed in 
a 6 c.c. hematocrit tube containing 0.5 c.c. of sodium citrate. The blood 
and citrate solution are well mixed by slowly inverting the tube several 
times. This tube is then centrifuged at 1,000 r.p.m, for forty-five min- 
utes and an estimate of the cell volume is made. 

To each of three 100 by 30 mm. test tubes, containing 0.1, 0.2, 0.3 c.c., 
respectively, of calcium chloride solution, 0.1 c.c. of citrated plasma is 
added. The plasma clotting time is measured with a stop watch and 
is that time in seconds which elapses between the time the solutions are 
first mixed and placed in a water bath at 40° C. and the time a solid clot 
is formed. The test is repeated three times on all samples and, unless 
these agree within five seconds, another sample of blood is taken. If 
any hemolysis occurs, the sample is discarded. The temperature is very 
critical and variations of 1° may alter the clotting time considerably. 
It is essential that the test be done within one hour after the plasma 
is withdrawn from the vein, as plasma which has stood for longer 
periods may give different results than fresh plasma. 
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In normal blood llio first appearance of a network of fibrin and the 
formation of a solid clot are almost siinnltaneons; wliereas^ in jaundiced 
plasma a solid clot may not form until fifteen seconds after the first 
shred of fibrin ap 2 )ears. 

jj^The higliest normal x^lasma clotting time is considered to be 120 
seconds and values above this figure indicate a protlirombin deficiency. 
Values above 150 seconds indicate a very marked bleeding tendency. 
Bancroft^® has found in nearly 5,000 determinations on all sorts of 
surgical patients, studied both pre- and postoperatively, that the aA'cragc 
level is 100 to 105 seconds. 

Determinations are done daily pre^dons to operation and for five 
days after operation and at least eveiy other day tliereafter initil the 
stools are continnoi^skr colored udth bile. 

Baldes and Nygaard^^ have described a coagiilometer, by Avhich the 
clianges in the light absorption of tlie recalcified plasma as it clots can 
be recorded with great accuracy by means of a photoelectric cell. Tliis 
apparatus greatly facilitates the determination of tJie end point of the 
clotting reaction both in the Quick and plasma clotting tests. It is 
not, liowever, essential for the performance of tliese tests. 

EVALUATION OF PLASMA CLOTTING TU.IE 

Twenty-four eases of obstructive jaundice were studied from the 
point of view of tlieir bleeding tendency as measured by tlie plasma 
clotting time. Table J gives a resume of these cases according to diag- 
nosis and degree of jaundice as measured by the serum bilirubin. In 
21 of tliese cases the diagnosis was confirmed either by surgical explora- 


Table I 

Bleeding Tendencv in Patients TVitii Obstructi^^ Jaundice 
S uMM^w.Y OF Cases Studied 


DIAGNOSIS 

NO. OF CASES 

AVERAGE SERUM BILIRUBIN 

Calculi in common bile duct 

11 

6.9 mg. 

Carcinoma of bead of pancreas 

5 

14.3 mg. % 

Stenosis of common bile duct 

4 

10.5 mg-. % 

Carcinoma of common bile duct | 

2 

1 22.6 mg. % 

Metastatic carcinoma (esophagus) 

1 

1 1S.8 mg. % 

(?) Aneurysm of hepatic artery 

1 

2.9 mg. % 

Total 

24 

10.7 mg. % 


tion or autopsy, and in the remaining 3 cases tliore were preponderant 
clinical and laboratory data suggesting an obstructive type of jaundice. 
Patients with obstructive jaundice due to neo])lastie lesions are more 
likely to have higher serum bilirubin levels and absence of bile in their 
stools than those patients with jaundice due to biliary calculi^ in the 
common bile duct or stenosis of the common bile duet, .raundice and 
colorless stools, in this latter group of ease.s-. are more likely to occur 
intermittently. This will be discussed Inter in reintion to the bleeding 

tendency. 
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Twelve eases (Table II) bad preoperative plasma elotting times of 
120 seconds or over and 9, or 75 per cent, of these cases bled to some 
degree after operation or within a relatively short period after admis- 
sion. Four, or 33 per cent, of these eases bled severely, shortly after- 
operation; and 3 of these latter eases died either from shock following 
hemorrhage or other causes augmented by hemorrhage. Five, or 42 
per cent, of these cases bled from their wound or gastrointestinal tract 
for periods of two to twenty-one days after operation. 


Table II 

Bleeding Tendency in Patients ^YlT^ Obstructive Jaundice 
PATIENTS With Clotting Time More Tuan 120 Seconds 



NO. 

AVG. PLASJIA 
CLOTTING TI^klE 
(SECONDS) 

, AVERAGE SERUM 
' BILIRUBIN 

Malignant lesions 

6 

IGl 

19.1 mg. % 

Benign lesions 

6 

142 

5.4 mg. % 

Tostoperative TiCsnlts 

Died of hemorrhage and shock 

Death augmented by hemorrhage 
Serious postoperative hemorrhage 
Unusual but not serious hemorrhage 
Uneventful recovery 

Nonoperative Results 

Dead from hemorrhage (3 wk.) 
Bleeding from gastrointestinal tract 

Siimmary 

Total bleeding complications 

2 

1 

1 

3 

3 

1 

1 

9 (75%) 

1 

1 



The remaining 12 cases (Table III) fell into the group with jilasma 
elotting levels below 120 seconds, and 3, or 25 per cent, of these cases 
bled postoperatively. Two of the 3 eases that bled postoperatively did not 
bleed until the twelve and fourteenth postoiierative days, respective!}'', 
and in both instances surgical intervention had not returned bile to the 
gastrointestinal tract and marked prolongation of the plasma clotting 
time developed before bemorrbage occurred. The third case that bled 
in this group had a carcinoma of the common bile duct from which a 
biopsy was taken. A hematoma of the wound developed on the ninth 
postoperative day. Unfortunately the plasma clotting level was not 
followed after operation and this bleeding complication was not pre- 
dicted. 

While clinical histories are notoriously inaccurate as a method of esti- 
mating the amount of bile in the stools, it is of interest that 5 of the 
patients included in Table II, in whom bleeding was thought likely, 
gave a history of colorless stools for periods of three to five weeks and 
only 3 patients reported their stools as normal. In the group with 
plasma clotting times under 120 seconds, 3 patients reported colorless 
stools for periods of three days to two weeks and 5 stated that their 
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Tahle iir 


Beeei)ix« Te.vdexcy" IX Patiexts With OnsTijucrrivE Jaundice 
Patients With Plasma Clotting Tijie Less Than J20 Seconds 


Malignant lesions 
Benign lesions 


NO. 

AA’G. DLASMA 
CLOTTING TI.AIE 

aa^erage serum 


(seconds) 

BILIRUBIN 

o 

110 

10.8 mg. % 

10 

102 

S.S 111". % 


Postoperative Pesults 

Died of hemorrhage on fourteentli 1 

postoperative day (after plasma 
clotting time had risen to 1S5 
seconds) 

Died of anoxemia related to nncs- 1 
theaia, 24 hours 

Bled severely on twelfth postopera- 1 
tive day (after plasma clotting 
time had risen to 185 seconds) 

Hematoma of wound on ninth post- 1 
operative day 

Uneventful recovery 6 


JYoaoperu/tue Pesutfs 
Uneventful hospital course (jaun- 
dice subsided spontaneously) 


Sinn?nart/ 

Total bleeding complications 
Bleeding complications not predicted 


3 (25%) 
1 (S.8%) 


stools had been normal. The remaining patients either had intermittent 
periods when their stools were colorless or had some bile present reg- 
iilarlj'. Tile above figures were only considered after the clinical Iiistory 
was found to check with the stool examination on admission of the 
patients to the hospital. 

The duration of the jaundice in these eases varied from seven days 
to thx'ee months and was of little value in relation to tlie bleeding 
tendenej", as in many cases it liad varied in degree and in other cases 
had probably existed for a considerable period before being noted. 

The majority of cases Avere treated preopera tively for four to nine 
days and during this period were gi atii liigh carbohydrate diets, glucose 
botJi orally and parenterally, and in many instances large doses of 
A’iosterol and bile salts as recommended by MeNealy, Shapiro, and 
nick.^" It is believed that all of these iiatients benefited sy.steinically 
from this regimen, hut there Avas no consistent or aiipreciable improve- 
ment in their plasma clotting levels. 

Thus in 14, or 5S per cent of eases, a bleeding tendency was predicted 
and 12 or 86 per cent, of these cases bled to some extent either post- 
operatively or Avithin three Aveeks after the prediction Avas made. In 
10 eases bleeding Avas not expected and in only 1, or 10 per cent, of the 
cases did any bleeding occur and tiiis one complication Avas a licmatomn 
which developed on the ninth postoperative day and mijriit have been 
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foretold with more frequent postoperative determinations.^ There ap- 
pears to be a gross relationship between the degree of jaundice, presence 
of bile in the stools, and the bleeding tendenc^^ as measured by the plasma 
clotting time, but the duration of jaundice is of little value in predict- 
ing which patients will bleed. In genei’al, neoplastic obstructions of the 
biliary tract are more likely to produce a bleeding tendency than be- 
nign obstructions. The usual methods of preoperative treatment, as ob- 
served in this series of cases, resulted in no consistent or maintained 
diminution of the bleeding tendency. 

TREATMENT WITH VITAJIIN K 

Dam and Seh0n]ieyder^^ and independently Almquist and Stokstad^*^ 
discovered that the deficienc}^ of an accessory food factor^ later named 
vitamin K by Dam, in the diets of young chicks produced a bleeding 
diathesis and a marked decrease in 4he jirotlirombin level of the blood. 
The addition of this food factor to the diets cured this hemorrhagic 
condition in chicks. Vitamin K is present in green foliaceous vegetables, 
alfalfa, fish meal,^^ bacteria,^* and in several vegetable oils,^® but its 
chief source is alfalfa. Hexane extracts of alfalfa meal yield potent 
concentrates and these eoncenti'ates have been used in this study. Thayer 
and eo-workers^^ recently have reported the crystallization of a potent 
material which they believe to be vitamin K. It is a fat-soluble vitamin 
and possibly an unsaturated hydrocarbons® 

Although no definite vitamin K deficiency had ever been proved to 
exist in human beings and in fact has only recently been demonstrated 
in mammals, Greaves and Sciimidt^^ believed that, when the bile was 
decreased or absent in the gastrointestinal tract, a failure of absorption 
of vitamin K might occur. The stools of these patients and animals 
previously had been shown to contain adequate amounts of vitamin K. 

Warner and co-workex*s^^ first reported the beneficial effects of vita- 
min K and bile salts on the bleeding tendency of obstructive jaundice 
in human beings. They fed these materials to patients with obstruc- 
tive jaundice and found that a marked improvement in the prothrombin 
level resulted and could be maintained. Greaves and Schmidt^^ showed 
that the bile salts served a valuable purpose in conducting fat-soluble 
vitamin K across the mucosa of the upper small intestine and into the 
portal circulation. Vitamin K effectiveness is greatly enhanced when 
it is given with bile salts. Dam and Glavind-'* found similar effects 
mid Quick* reported that low prothrombin levels due to obstructive 
jaundice, as measured by his method, were markedly improved after 
similar therapy. Butt and his eo^workers"® also have confirmed this 
work. 

^ In the present study, 14 cases of obstructive jaundice have been given 
vitamin K and bile salts and the results are summarized in Table IV. 
These patients all have been given approximately 1,000 units of vitamin 



Table IV 

Summary op Cases of Obstructive Jaundice Treated With Vitamin K 
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K mid 4 gm. of bile salts (bilron) per day for periods of t^vo to seven 
da.ys. Tell units is tlie equivalent of 1 gm. of crude alfalfa meal. The 
vitamin K was prepared by the research division of E. E. Squibb & 
Sons, New Brunswiclc, N. J., and tlie description of the unit recendv 
has been reported b^^ a member of tliat laboratory.-^ 

Thirteen of these patients underwent operation. In 7 cases the gall 
bladder was removed and the common bile duct explored. Five c«ises 
had some form of cholecystenterostomy performed and a cholecystostomy 
was done in 1 case. 

On admission to the hospital, 11, or 79 per cent, of cases had plasma 
clotting levels of over 120 seconds and 3 cases, or 21 per cent, had normal 
levels. The 3 patients with normal levels at entry who were treated 
maintained normal levels during the preoperative j^eriod and had un- 
complicated postoperative recoveries. 

Of the 11 cases with prolonged plasma clotting levels at entry, 9 or 
82 per cent, had levels of 150 seconds or over. The remaining 2 cases 
had levels of 143 and 146 seconds, respectively. In every instance ex- 
cept one, marked improvement of the plasma clotting time occurred 
dimng and after treatment with vitamin K. In the one exception there 
was considerable doubt as to the actual amount of vitamin K absorbed 
as the patient was vomiting intermittently and the bile salts and vitamin 
K seemed to aggravate this. 

Of the 10 eases that responded to treatment, 6 cases fell to below 
120 seconds or within normal limits. In 3 cases the plasma clotting 
time fell to 130 seconds or slightly lower and in the last instance it fell 
from 175 to 141 seconds. 

The average plasma clotting time descended from a level of 150 
seconds to 111 seconds. In 7 cases the Quick clotting time was recorded 
simultaneously and in every instance the findings liad essentially the 
same significance. Twenty seconds has been tlie normal Quick clotting 
time used in this study. Eabbit brain dried by means of acetone was 
the source of the thromboplastin used in the Quick test. 

Table lY gives a summary of the 14 cases treated with vitamin K and 
10, or 71 per cent, of these cases recovered uneventfully. None of these 
patients were given treatment after operation as some were unable to 
tolerate the material because of nausea and others did not require treat- 
ment as they maintained normal plasma clotting levels after operation. 
Pour or 29 per cent, of tliese patients bled to some degree after opci’a- 
tion and they will be reported in more detail. 

o Tliis patient gave a history of four weeks of painless jaundire, three 

weehs of ^acholic stools and marked pruritus. After six days of vitamin K and bile 
cnlts^ the plasma clotting time fell from 204 seconds to lOS second... There was no 
evidence of bleeding. TJie patient general condition was poor and there 
* • ent of kidney function with marked nitrogen retention. Surgical infer' 

was irapainn ;,inflvi« 5 able. Tliree days after treatment was stopped, the plasma 

vention was deemea 
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clotting time was 147 seconds and death occurred shortly after from a gastrointestinal 
hemorrhage and uremia. The laboratory data and clinical findings indicated a car* 
cinoma of the head of the pancreas. No autopsy was obtained. 

Case 4.— Patient entered the hospital with a history of painless jaundice of five 
weeks ^ duration. The jaundice was accompanied by marked itching. Numerous ex- 
coriations and large purpuric areas were present on the thorax, shoulders, and legs. 
There was intermittent bleeding from the gums. The serum bilirubin was 20.S mg. per 
cent and the plasma clotting time 169 seconds. Vitamin K and bile salts were given 
in addition to other supportive measures and in three days the purpuric areas began 
to clear and bleeding stopped from the gums. The plasma clotting time was 102 sec- 
onds before operation. At operation extensive peritoneal carcinomatosis was found, 
but the origin of the tumor was not ascertained. I^arge metastases Avere present in 
the region of the hilum of the liver, but the substance of the liver was uninvolved 
by tumor. A cholecyst ostomy was done. Pour days after operation and after vitamin 
K was stopped, the plasma clotting time rose to ISl seconds and this was followed 
by extensive bleeding from the vagina, gastrointestinal tract, and wound; death oc- 
curred shortly thereafter. 

Case 9. — ^Patient entered the liospital with a typical history of calculi in the com- 
mon bile duct. The plasma clotting time at entry was 1S5 seconds and vitamin 1C 
and bile salts were given. Because of intermittent vomiting, this material was only 
partially absorbed. After two days of treatment, tlie plasma clotting time was 169 
seconds and operation was considered imperative. A choledochostomy was done and 
bile appeared in the intestinal tract. Uneventful recovery followed except for a 
hematoma of the wound. Unfortunately, no determinations of the plasma clotting 
time were made after operation. 

Case 11. — Patient entered the hospital uith a six weeks ^ history of painless 
jaundice, pruritus, and acholic stools. Tiie plasma clotting time was 140 seconds and 
fell to 127 seconds after three da 3 ’S^ treatment witli vitamin K and bile salts. At 
operation, a Roux type of cholecystenter ostomy and enter oenter ostomy \Yere per- 
formed after an inoperable carcinoma of the head of the pancreas was found. The 
patient developed a partial intestinal obstruction and the cholecystenterostomy failed 
to function. Tlie plasma clotting time rose to 179 seconds and moderate bleeding oc- 
curred from the gastrointestinal tract and there was oozing from the wound. Fre- 
quent transfusions improved the patient condition, but another operation was re- 
fused and the patient was discharged on the sixteenth postoperative daj' against 
advice. 

Fig. 1 indicates graphically the preoperative response to vitamin K 
therapy in five cases of obstructive jaundice, due either to primary 
carcinoma of the pancreas or to metastatic carcinoma. The first four 
cases all had markedly prolonged plasma clotting times M'hieh descended 
to normal limits after vitamin K treatment. The fifth case had a car- 
cinoma of the head of the pancreas and maintained a normal plasma 
clotting level with treatment. This last patient did not have acholic 
Stools. Fig. 2 indicates the same response in eases of jaundice due to 
biliary calenli or benign stenosis. Case S illustrates a partial improve- 
ment in the plasma clotting time in a patient who was vomiting during 
the initial part of tlie treatment period but who had a pronounced, snd” 
den improvement after two days’ treatment with a newer and more po- 
tent concentrate of vitamin K after vomiting had ceased. 
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The optimum dose of vitamin K is still a matter of dispute. In this 
present study approximately 1;000 units per day by mouth have been 
found effective in the majority of cases. It is entirely possible that 
larger doses might have been more effective or that smaller doses might 
liave sufficed. Also, when parenteral material is available, it be 
possible to treat successfully patients who cannot tolerate the material 
by mouth and to treat other patients in the immediate postoperative 
period. Occasionally, after long periods of treatment, diarrhea oceuiTed 
and this was attributed to the large doses of bile salts administered. 

DISCUSSION 

Smith, ^N^arner, and Brinkhous'^^* have noted a precipitous fall in 
the plasma prothrombin level in dogs poisoned with chloroform or phos- 
phorus. Recently, Warner^" has found that the same fall in plasma 
prothrombin occurs after iiartial hepatectomy in rats and returns to 
normal during the period required for restoration of the liver to its 
normal weight. It would seem from this woi'k that the liver is essential 
for the maintenance of a normal prothrombin level. Actual liver dam- 
age, however, is not essential for this decrease in prothrombin, as several 
observers^^’ have showui that very low prothrombin levels and 
marked bleeding diatheses develop in animals and patients with biliary 
hstuias. In these instances it has been noted that a slow decrease in the 
bleeding tendency occurs when bile or bile salts are fed. When vitamin 
K is given with the bile salts, there is a rapid decrease in the bleeding 
tendency. 

Smith and his co-workers have suggested that vitamin K is either 
one of the building stones necessary for normal prothrombin production 
or that its presence stimulates the liver to a normal prothrombin pro- 
duction. Patients with obstructive jaundice or persistent biliaiy fistulas 
are likely to have little or no bile entering their gastrointestinal tracts 
and the fat-soluble materials in the intestines fail to become emulsified 
and are not absorbed. If this condition exists for any length of time, 
a deficiency of vitamin K and low prothrombin levels result. If ade- 
quate amounts of bile salts and large doses of vitamin K concentrates 
are given to these patients, the prothrombin levels may return to normal 
within twenty-four to forty-eight hours and prolonged bleeding and 
oozing has been observed to cease within this period of time. Smith 
believes that the effect of vitamin K is dependent on an essentially 
normal liver; he has given vitamin K and bile salts to patients with 
severe bleeding tendencies due to liver damage and has not found any 
decrease in the actual bleeding nor any beneficial effect on the prothrom- 
bin level. In this study one patient with advanced cirrhosis of the 
liver, severe jaundice, and a low prothrombin level was treated for ten 
days without any beneficial effect. 
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Blood transfusions long* liavc been recognized as a method of com- 
bating the bleeding tendency in patients with obstructive jaundice, and 
tliis method of treatment is certainly indicated when actual hemorrliage 
or shock develops in these patients. Treatment witli vitamin K should 
be given, as soon as feasible, to these patiezits as fui'ther bleeding com- 
izlications may be avoided. Keceiitly Rhoads and Panzer^® have demon- 
strated the rapid fall in the protlirombin content of ^^stored blood.” 
Similar work has been done at this laboratory and the prothrombin con- 
tent of blood preserved in citrate znay fall to 10 per cent of normal 
in forty-eight hours. This work implies that preserved blood would be 
of little value in overcoming a bleeding tendency due to a prothrombin 
deficiency. There are no actnal data to prove this. 

In any event, the usefulness of vitamin K and bile salts as a means 
of diminishing the bleeding tendezzey in patiezits with obstructive jaun- 
dice as reported here and elsewhere seems vei*y encoui’aging. Vitamin 
K appears to decrease the bleeding tezidezicy these patients may have 
or may develop more effectively than aziy other means. 

SUMMARY 

1. Twezity-four patients with obstructive jaundice liave beezz studied 
from the point of view of their bleeding tendezicies as measured by the 
plasma clotting time. 

2. Twelve eases were considered to have bleeding tezidencies because 
of abnormally prolonged plasma clotting times azid 9, or 75 per cent, 
of tliese cases bled either after operation or aftci* a short period of 
observation. 

3. Twelve of these cases had ziormal plasma clotting times and avcz’C 
not considered to be potential bleeders. Thi*ee, or 25 per cent, of these 
cases bled after operation and in 2 of these cases tlie plasma clottizig 
time became markedly prolonged before bleeding occurred. 

4. Fourteezi patients, 11 of whom had abnormally prolonged jzlasma 
clotting times, wez-e tz*eated pz-copei-atively with vitamin K concentrates 
and bile salts. 

5. IMarked improvement of tJie plasma clotting time occurz-ed in all 
but 1 case, or in 91 per cezit of tlie treated cases, with abnormally 
prolonged plasma clotting times. 

6. Seventy-five per cent of the cases in the group with bleeding 
tendencies, but not treated witli vitamin Jv, bled post ojzera lively; 
whereas, only 36 per cent of a similar group treated with vitamin K 
had postoperative bleeding complications. No serious bleeding occurred 
in anv patient while receiving treatment. 

7 Vitamin K and bile salts appeal* to 1)0 vciy potent factors in dc- 
' asino^ the bleeding tendency whicli occui's in patients with ol)stnietive 
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jaundice and the use of these materials in all cases of jaundice, both 
pre- and postoperatively, is recommended. 

Drs. Allen O. Whipple. Erwin ChargaK and Frederick Bancroft have given valuable 
stimulus and helpful advice in this stvidy, v.'hich is continuing. 

Acknowledgment is made to E. R. Squibb & Sons, New Brunswick. N. J., for the 
vitamin K concentrates used in this study. 
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CONSERVATIVE SURGERY WITH IRRADIATION IN GAS 
GANGRENE INFECTION 

Robert L. Seweel, j\I.D., Rochester, N. Y. 

(From the Department of Surgery, the University of Rochester School of Medicine 

and Dentistry) 

A mputation for mmiy years has figured proniineutly in the treat- 
. ment of gas gangrene of the extremities, both before and since gas 
gangrene antiserum became available. Case fatality records indicate a 
drop from 50 per cent mortality in those cases not treated by serum to 
about 25 per cent in those cases receiving serum therapy. In both groups 
amx^utation as a therax^eutic measure has been vddely advocated. 

In the x:>ast five years articles have appeared sporadically in the Ameri- 
can literature offering departures from the earlier treatment by the use 
of irradiation and sulfanilamide, usually used in conjunction with sei'o- 
therapy, but as a whole disx^araging amputation as an imperative, or 
even as a desirable, measure. 

Irradiatioiu — Kelly first advocated irradiation in gas gangrene infec- 
tions in 1933,^ in 1936,^ and in 1938,^ when he presented a still larger 
series and expressed an opinion that amputation was in most cases un- 
necessary. 

In his 1938 series of 143 cases, most were those obtained through ques- 
tionnaire, which makes their statistical value doubtful in that we do not 
see a representative cross section of all gas gangrene cases in their 
varied degrees of severity. However, this collection of cases has pointed 
the way for Kelly and his collaborators and has brought about a remark- 
able resx^onse from the radiologists questioned; and, in the absence of 
series of cases more rex) resent ative than the isolated cases of various men, 
it is still the largest recording of clinical progress with irradiation. 
Faust, ^ Bates, ^ Turner and several others have presented small series 
of their own, all expressing favorable results with irradiation. Eesults 
of these observers plus previously unrex:)orted cases from the Strong 
klemorial Hospital can best be divided into three divisions: (1) ex- 
tremity infections without amputation, (2) extremity infections with 
amputation, and (3) infections of the. trunk. 

Charbonnet and Cooper® rex^orted 20 eases receiving irradiation, with 
only 2 deaths. Considering all eases reported regardless of classification, 
we find that the mortality is only 8.8 per cent, representing 14 deaths 
in 160 cases. 

Sulfanilamide , — As to sulfanilamide, the only clear-cut examples are 
the three cases of Bohlman,® for, although they had prophylactic serum, 
they su hscqueiitly developed a gas infeetion and received no specific 
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to report which criteria were iised^ one can only compare the cases as 
presented. 

In the seven years prior to 1935 in this clinic there were seen 12 cases 
of clinical gas gangrene of the extremities, 4 of these developing in the 
stnmp following amputation for other cause. In the other 8 cases, on 
recognition of the infection, immediate amputation was advised and per- 
formed except in 1 instance in wliieh it w'as refused. This patient re- 
ceived only a small amount of serum and lived; while, of the remaining 
7, 4 failed to survive, dying on an average of twenty-four liours after 
the therapeutic amputation. 


Table II 

Stkoxg Memohial Hospital Cases of Gas Gaxgrexe* 



AGE 

PATE 

OPERATION 

THERAPY 

RESTJI,T 

1. A.P. 

75 

192S 

Mitltliigh amputation preceded 

50 c.c. serum 

Dead 

2. J.H. 

61 

1928 

Therapeutic midthigli amputation 


Living 

3. J.K. 

54 

1929 

Therapeutic midthigli amputation 


Dead 

4. A.S. 

47 

1929 

Debridement (refused amputation) 

10,000 units serum 

Living 

0. M.A. 

52 

1930 

Tliexapeutic midthigli amputation 


Dead 

fi. D.T. 

19 

1930 

Therapeutic midthigli amputation 


Dead 

7. W.C. 

71 

1933 

Midthigh amputation preceded 


Dead 

8. M.H. 

60 

1934 

Therapeutic midthigli amputation 


Living 

9. L.B. 

Oi 

1934 

Therapeutic midthigli amputation 


Dead 

10. J.B. 

2S 

1934 

Therapeutic midtliigh amputation 


Living 

11. M.S. 

43 

1935 

Midthigli amputation preceded 


Dead 

12. G.i), 

72 

1938 

Midthigh amputation preceded 

30,000 units serum 

Dead 

13. K.S. 

44 

1937 

Therapeutic midthigh amputation 

40,000 units semm 
500 roentgen rays 
Sulfanilamide 

Living 

14. T.W. 

85 

1937 

Midthigh amputation preceded 

325 roentgen rays 

8 gm. sulfanila' 
mide 

Dead 

15. W.I). 

70 

193S 

Tlierapeutic midthigli amputation 

400 roentgen rays 
Sulfanilamide 

Dead 

16. C.M. 

46 

1938 

Open reduction and debridement 

550 roentgen rays 

Living 

17. F.T. 

50 

1938 

Drainage 

40.000 units serum 

1.000 roentgen 
rays 

Sulfanilamide 

Living 


*Two other cases of CL weJchii infection, both now living and well, are not in- 
ciudea because there was no clinical evidence of gas gangrene although cultures were 
persistentlv positive. 


In the past eigliteen months, with introduction of x-ray therapy and 
sulfanilamide, out of 5 eases with both clinical gas gangrene and posi- 
tive cultures, there have beeu 2 deaths, both in aged males. One had 
severe diabetes and lived for three days after a midthigh amputation. 

Our recent cases which received irradiation are given in more detail. 

C.\SE 13.— K. S., aged 44 years, was admittecl Aug. 30. 1037, after having been 
struck by an auto, with compound fractures of left tibia and iibula, fractures of 
rigid tibia and fibula, laceration of scalp, concussion, and shock. 

After combating the shock with heat and parenteral fluids, the patient was taken 
to tiio operating room and the grossly contaminated open wounds tliorouglilv cleansed 
with soap and water for “thirty minutes-’ and then dcbrided, and an open reduc- 
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Table I 


- yU^rBEH CASES AIJVE DEAP 

1. Cases irradiated and receiving no amputatian present a nxoriaJiUf of 3,7^c: 
Kellj collection 
Bates 
Faust 
Selniei(ler7 
Present case 


2. Cases irradiated hut also receiving am 2 )utations present a nwrtaUty of IS, 


Kelly collection 

33 

30 

o 

Bates 

2 

2 

0 

Faust 

1 

1 

0 

Present cases 

n 

O 

1 

o 

u 


30 

34 

O 

3. IrradMtion in tninl: infections 

presents a mortality of 

S0 % : 


Kelly collection 

IS 

14 

4 

Turner 

1 

1 

0 

IPresent case 

1 

1 

0 


20 

16 

4 


T2 60 ^ 

3 0 

4 4 0 

1 10 
110 


SI 7S 3 


t]ierap3^ other t])an sulfanilamide. "We have used sulfanilamide in 3 
of our eases, one of whom, a 70-year-old diabetic, died; but all 3 also 
received irradiation and there was no resiDonse directly attributable to 
the sulfanilamide. White"® has recorded 2 cases, both living, in whieJi 
sulfanilamide was given, as have Fuller and Kellum,"" but serum was 
also used. There has been no indication thus far as to how tlie drug 
exerts its action in this infection or what blood level is necessary for 
effectiveness. One disadvantage is the dela^' in establishing an adequate 
concentration of the drug in the blood, even witii tlie sulfanilamide s 
being administei*ed subcutaneously, for the disease is so rapidhr fid- 
minant any delay in establishing adequate tiierapy can easily be dis- 
astrous. 

Statisfiail Studies . — The fallacies of statistical studies, especially in 
such small series, may lie in tiiat amputations were performed only in 
fulminant cases and that the light and perhaps superficial infections 
were treated conservatively by x-rays or seiuim. To some extent this 
seems to be true. 

Anotlier fallacy involves the distinction between clinical gas gangrene 
infection and merely positive cultures of Clostridium welchii found in 
exudate or on the superficial wounds, for in the latter contamination is 
quite possible; or there may even be a superficial infection, usually 
mixed with the Cl. wclchii organism but which is certainly not a true 
gas gangrene infection. 

If we admit for comparison and study only eases with clinical signs 
and preferably positive smears or cultures of the infection, tiic objec- 
tion that conservative treatment was allotcd to only a selected group 
would be invalid within reason. Since the rei)ortcd eases often fail 
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fcction in the stump. From four davs before umputation until death, the patient 
had received 5 gm. sulfanilamide daily, but no scrum was given. 

Case 16. — C. M., aged 16 years, was admitted to the hospital on July 26, 193S, 
with a compound fracture of the left tibia and fibula and simple fracture of the 
left radius, ulna, and navicular bones received when he had fallen off a ladder. The 
open wound was scrubbed ‘‘for twenty minutes'' with soap, water, and brush with 
copious irrigations with saline solution, and the reduction then done. The tissues 
were closed with catgut and with skin silks. The wrist was then reduced and 
plaster casts applied to both; 1,500 units of tetanus antitoxin were given. 

On the fifth day a small amount of crepitus was noticed in the wound and a 
small amount of discharge was present. On the seventh day the appearance of a 
profuse, watery, brown discharge with crepitation exuding from the dark swollen 
tissues about the laceration over the ankle led to a diagnosis of gas gangrene, and 
the patient was taken to the operating room where the necrotic material w'as re* 
moved with a radio knife. There did not seem to be any involvement of the mus- 
cle itself, and the infection tracked upward on the medial side of the leg between 
the deep fascia and the subcutaneous tissue. A longitudinal incision was made over 
the tract and it was found to extend to a large pocket of pus going around the 
tibia at the point of fracture. Extensive drainage was installed and irrigations 
with Dakin's solution instituted. Cultures at this time showed C?. xuelchii and a 
hemoMic Stajiliylococcus alhiis. 

He was returned to the division and in the next three days received five irradia- 
tion treatments, totaling 550 roentgen rays. The progression of the infection seemed 
to be satisfactorily arrested, and no more irradiation was given, although the cul- 
tures have been intermittently positive for CJ. xvelchii until Dec. 20, 103S. It has 
been necessary to manipulate the joint several times to insure satisfactory position 
because of the severity of the displacement and the persistence of the chronic osteo- 
myelitis which has ensued. The patient is up and well able to be about on crutches. 
Neither sulfanilamide nor serum was administered at any time. 

Case 17.— F. T., aged 50 years, was admitted Aug. 16, 193S, with diagnosis of 
gas gangrene in a perirectal abscess which had developed over a period of tep days. 
There was marked swelling of all perianal tissues, and a hard swollen red ridge of 
tissue extended anterioily to the scrotum, whicJi was four times normal size. Crepita- 
tion was easily felt about the rectum. The urine showed four plus sugar and ace- 
tone. He was given 20 units of insulin and 10,000 units each of vibnon septique 
and Cl. tuelcln'i serum and was taken to the operating room where extensive incision 
and drainage of the infected tissues was carried out. He immediately afterward 
became profoundly ill and went steadily downhill during the next three days, despite 
repeated transfusions, 20,000 units each of vibnon septiejue and Cl xvelchii serum 
and sulfanilamide. By the second day discoloration of skin and crepitus had ex- 
tended progressively through the loft buttock, the flank, and through the left lower 
quadrant of the abdomen, where incision and drainage was again done. The scrotum 
and the shaft of the penis were likewise involvccl on the next day. Irradiation was 
started at this point and continued for three days for a total of 1,000 roentgen 
rap to the abdomen anteriorly and the left buttock posteriorly; during this tbuo 
neither serum nor suifnnilnmide was given. His downward course was arrested, and 
after the fifth day ho begun a slow improvement, complicated by furunculosis of the 
back and mild cardiac failure. Ho was discharged on the fifty-eighth day to a con- 
valescent home, and now, five months after admission, is wcU enough to' be up and 
about by himscU and is ready for discharge to his home. His diabetes is controlled 
with 30 units of insulin dally. 
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tion of the left tibia and fibula elTected, Suture of scalp and closed reduction of 
right tibia and fibula ^vorc perfonned. 

On the second day tlierc "was exudation of thin, dark, bloody pus from the right 
leg 'vvound, with discoloration of the skin and crepitus extending to just above the 
knee« The patient was taken to tJic operating room and a juidthigh amputation 
^^as done. He was returned to the ward and in the next fortv'oight liours received 
20,000 units each of Lederle^s and Mumford^s gas gangrene scrum and a total of 
500 roentgen rays to the stump. The posterior portion of the stump obviously was 
infected with exudation of a thin, gas-containing exudate, and with crepitus extend- 
ing* upward several inches. 

He was intensely ill the fii‘st three days; from then on he slowly recovered, al- 
though the cultures from the stump were positive for 6^?. iceWiit for the subsequent 
weeks. He also received /i^’e transfusions, totaling 2,700 c.c., had a short course of 
prontylin, and had irrigations with Dakin ^s solution. His convalescence was coni- 
jilicated by appearance of an abscess over the right aspect of the sacrum which was 
crepitant. On incision, pus and gas were evacuated, and the cultures were again 
positive on several occasions for Cl. welchii. He was subsequently discharged to a 
convalescent home on his fifty-first day, although the stump was still superficially 
infected and the cultures still positive for Cl. ivelcliil He was reported alive and 
well thirteen months later, with the infection cleared. 


Case 14. — T. W., aged So years, was brought to the hospital Dec, 16, 1637, be- 
cause of a circulatory disturbance in the right foot which was found to bo cold, 
swollen, and bluish, with coolness and impairment of color extending halfway to 
knee. A diagnosis of arteriosclerotic vascular disease was made. Because of ad- 
vanced age with already established arteriosclerotic heart disease, pavex treatment 
was instituted for nine days with no improvement. 

Under spinal anesthesia a midthigh amputation was then done. The next day 
the patient appeared quite ill, with a temperature of 40° C. ; he began a downhill 
course with depression of all vital signs and developed fluid in the lung bases. On 
the fourth day he looked slightly better, but, because of tension on sutures, they 
were removed with evacuation of 100 c.c. of thin bloody material with a hydrogen 
sulfide odor. 

The discliarge continued to drain next dayj and cultures rc^’ealed CL tvelchw. 
The patient looked much weaker and it was decided to use no serum. In the next 
twenty-four hours he received 325 roentgen rays to stump and two infusions of sul- 
fanilamide, 4 gni. eacli^ but the patient died shortly afterward. 


Case 15. — W. D., aged 70 years, a known diabetic, was admitted on Aug. 
193S, because of persistent ulceration and beginning gangrene of foot. Urine was 
strongly positive for sugar. There was a frankly necrotic area over the metatarso- 
phalangeal joint of tlie great toe on the right foot surrounded by edematous tissue, 


with area of softening in middle. 

Attempt was made to regulate his diabetes, and an imusion and drainage of the 
abscess of the foot was carried out. Culture on the next day showed Staphylococcuf^ 
alhus, nonhemolytic streptococcus, B. coli and Cl tcflchii. During the next two day.< 
he received 400 roentgen rays to the foot, hut the involved tissues of the foot were 
discolored, no granulations had formed, and lie api>eared weaker. His temperature 
was never below SS.0° C. There was no evidence of clinical gas gangrene until 
tliirtv-six hours after the lust x-ray treatment, when crepitation was felt tlirougli 
the distal two-thirds of the foot with discoloration of the skin, which on incision 

vielded Pus and gas liubhlcs. 

‘ Tinder spinal anesthesia a midthigh amputation was done, but tlu* patient faded 
to rally, w^t steadily downhill, dying in two days. There was no evidence of in- 



SEWELL: IRRADIATION IN GAS GANGRENE INFECTION 


227 


ill the wound which remained from the injury and w^'as not necessarily 
a result of the necrotizing toxin. However, LilienthaP*^ finds that in 
surgery of lung abscesses the topical application of the antiserum seems 
to reduce the number of indolent gangrene infections of the chest wall 
so prone to occur. 

Irrudiaiioii Iiistccid of A'oijyuiuiio'ii . — When irradiation was intro- 
duced by Kelly in 1933, there was still no method other than surgery 
(and the possible local effect of the antisera) of controlling the local 
infection, and the rationale of replacing surgery by irradiation soon 
became olivious to him and his co-workers. 

In the meanwhile, Pasternack and BengtsoiP" illustrated with vibrion 
septique that there were obvious and predictable systemic lesions pro- 
duced experimentally by its toxin and that there was almost an affinity 
of the toxin for the heart where small areas of necrosis could usually 
be found. With this in mind, Kelly suggested that irradiation might 
possibly have an effect on the exotoxin and advocated the use of irra- 
diation over the heart in case this were true, although it has never been 
established that any such relationship actually exists. 

If one can assume with Kelly that amputation in these infections is 
never warranted except where the extent of the injury itself would 
justify it, a great step in the treatment of the local lesion would be made. 
Whether this holds true in deep infections as well as superficial, in ex- 
tensive and rapidly spreading ones as well as in the smaller and well- 
localized lesions, is still not established, although the evidence partially 
confirms this view. 

If amputation can be dispensed with, then the question of the necessity 
or extent of debridement arises. Can one rely on irradiation enough to 
treat the infection just as one would treat an infected open wound of 
other origin unth removal of obviously necrotic tissue, drainage, and 
irrigation^ Should one do a wide debridement removing all suggestively 
affected tissue until an undoubtedly clean field remains as has been the 
custom in the past? Or can one go to the other extreme and, after 
arranging for drainage, depend on the natural defences and x-ray and 
serum for the rest, refraining from any more trauma to the tissues? 
Kelly appears to advocate the first course, while Hanehett^^^ and most 
other contributors still favor more radical measures. To justify the 
ultraconservative course, one can demonstrate the success in infections 
of the trunk where even debridement is attempted much less frequently 
and where grossly involved tissue has not even been incised and yet 
recovery has ensued without any slough following. The length and 
intensity of irradiation can depend only on the clinical course. The 
extension of the infection can usually be followed by the discoloration 
of the skin and deeper tissues, and by the crepitation, although follow- 
ing irradiation the latter is of less value, for. although the bacilli may 
have been killed, some gas may persist. This occurred in Case 17 over 
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AttiUidc Toward Amputation, — The prevailing attitude of the greater 
proportion of surgeons today in favor of radical surgery in cases of gas 
gangrene infections has mueli precedent but fails to justify itself now 
that other methods of treatme 2 it are establislied. 

Before the World War, high amputation at first sign of gas infection 
in the tissues was a sine qua non enforced on the surgeon by bitter 
experience with the rapidly fulminant course of an infection which, if 
left alone, was almost uniformh'" fataL When serum was introduced, it 
was possible to reduce the mortality from 50 to 25 per cent, and here 
again amputation, or at least radical surgery, Avas continued, and fairly 
logically, for the actioji of the serum is not to control the local lesion 
but to combat chiefly the far-reaching systemic action of the Cl. wclchii 
toxin. This has been jjartially oA^erlooked, for the evidence tliat a true 
exotoxm is liberated Avas flrst presented bA" Bull and Pritchett^- in 1917 
AA’hen they compared the exo toxin as similar in mode of production and 
immunologic reactions to that of Bacilhis diphtheriae and B, tetani. 
HoAA^eA'er, they found there to be at least tAvo components to the exo- 
toxin : an hemofysin causing blood destruction, and one acting locally, 

causing edema and necrosis and probably exerting general toxic ac- 
tion.'^ These obserAmtions are quite in harmony AA’ith the fact that the 01 . 
welchii is pathogenic in the tissues only AAdien a foi*eigJi material or 
dead tissue is present, or Avhen some of its OAvn exotoxin is present AA’hich 
is able to destroy enough tissue for the infection to gain lieadAA'ay. 

Thus, for the flrst time AA^as the treat 27 ient of the infection put on a 
logical basis : the treatment of the local lesion hy amputation or com- 
plete extirpation, the neutralization of the exotoxin by the specific 
serum. Technically this AA^as more difficult than apparent because there 
AA^ere numerous strains of CL icdchii and also tliere Avere other anaerobes 
often responsible, so polyA’alent sera Avere made aAmilable, since it AA’as 
obAUOiisly impossible to identify the strain before treatment Avas insti- 
tuted. 

Thus, Avhile it is fairly Avell proved that tlie serum has its action on 
the exotoxin and is thus able to combat systemic inA^oh'ement, the action 
at the site of the infection is much less clear. Laliiri^^ recently has 
shoAAm that the protection afforded by tlie antitoxic, anti-Welchii scrum 
is decidedly better than that of the antibacterial scrum, botii in imme- 
diate and delayed experimental infection. There is no evidence ns yet 
to proA-e that the antitoxic antisera have any cfTccl other than the 
neutralization of tlie toxin at the local lesion, although in this Avay 
they piweut the necrosis of tissue so essential to the furthering of the 
infection. 

Bates"* Bolilman,^ and Fuller and Tvcllum” Iiave recorded cases ui 
Avhich after prophylactic serum had been given, infection nevertheless 
had developed, Avhich suggests that eitlier tlie soriun Avas not specific 
for the strain or that the infection Avas developing about flead tissue 
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4. The use of irradiation alone or Avitli otlier agents has shown an 
unmistakable decrease in the case fatality. 

5. Whatever are the relative merits of x-ray and serum, more pressing 
is the re-evaluation of amputation in gas gangrene infections. Indica- 
tions for amputation are far different from those of ten years ago, and 
the necessity and time and extent of radical surgery can be clarified 
only by future reports. 
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SUKGERY 


the auteriov abdomen, and, alllioiigh no fiirthci* irradiation was given, 
tlie gas disappeared and there was eventual recovery. AVliile this infec- 
tion is usually said to travel through muscle groups chiefly, tliere was 
little doubt that most of the extension in this same case took place 
throiigli tJic subcutaneous tissue, dissecting from tJie left buttock all 
the way around to the left lower quadrant of the abdomen, and, when 
drainage was established over tlic sympliysis and anterior spine, there 
seemed to be im involvement except of tJie subcutaneous tissue. Tliis 
subcutaneous extension of the infection had been noted in several of 
the earlier eases also. 

It is regrettable that reports concerned with irradiation have not ap- 
peared more in the general surgical journals, for, altliough most roent- 
genologists are well informed of the merits of tliis mode of tlierapy, it 
has not been brought sufficiently to tlie eyes of the general siu'geon. 
late as 1937, Thorek^" said: '‘Once the condition has started there is 
but one treatment and that is surgical. Tliis may be in the form of 
massive debridement associated Avith multiple incisions extending into 
normal tissue or in advanced cases, immediate higli amputation. He 
failed even to consider tlie recGut development of more conservaliA'C 
measures. 

The most recent measure^® introduced for the treatment of these infec- 
tions is the administration of oxygen by inhalation. While the use of 
high concentrations of oxygen has been sIioaa’ii to have a bactericidal 
effect on numerous bacteria, both aerobes and anaerobes, Iheorelically 
the latter should be more easily affected. In gas gangrene the action 
is presumably double. There is the direct action of the increased oxygen 
tension on the oz*ganisms, and second the indirect action tlirough the 
decompression of tlie nitrogen distending tlie tissues. Tliis method has 
not yet been used at the Strong j\fcmorial Hospital. 


SUMMARY 


1. Radical surgery lias been predominant in the treatment of gas 
gangrene infections both before and since the introduction of the specific 
antiserum as the only possible means of adequately controlling the local 
infection. 

2. Since the introduction of irradiation and sulfanilamide as thera- 
peutic agents in this disease, it has hcen amply shown that the infection 
can be controlled and cured Avithont amputation, and even Avilhout snr- 
o*erv in numerous cases Avhich would Jiave iindoiilitcdly lieeii ojieratcd 
upon immediately scA’cral years ago, 

3 Treatment Avith sulfanilamide is still limited to a few cases in the 
litcnturc Avliero its eftoct has not been confused by other agtuits, al- 
thomdi its use has been widespread in ronjumdiou with other agents, 
hut with as yet no definite proof of cffiooc.y. 



STRAUS; WOODY PHUEGMOK OP NECK 


231 


Most of the patients have been men past middle life, although a 
number of cases in women and several in children have been reported. 
Some of the cases have been preceded by a pharyngitis or throat infec- 
tion. Erysipelas preceded one. Tooth extraction preceded one and in- 
fluenza preceded another. One case followed some years after mastoid- 
itis. The neck is the site of the infection in most of the cases, although 
an abdominal wall involvement^ and upper arm involvement^ have been 
reported. 

Some days or even weeks after the initiating lesion, an area of 
induration appears, in most cases in the carotid region of the neck. This 
is first noted as a stiffness with some soreness, but pain is not marked 
and may be entirely absent. IMany of the cases have been entirely 
afebrile, but those which we have observed fluctuated below 100^. The 
leucocyte count is only slightly elevated and differential white cell rela- 
tions are not much disturbed. The patients do not feel prostrated, eat 
and sleep well, and do not lose weight rapidly. 

Yery gradually the induration, which ordinarily is first noted rather 
deep in the tissues of the neck, apparently in the deep fascia about the 
carotid sheath, extends laterally and toward the surface. Possibly it 
also extends more deeply at the same time, as Suchy^ reports a ease 
with tracheal compression, Eediis^ a death from edema of the glottis, 
and Capasso® a death from compression of the cervical cord, the latter 
apparently one of direct extension of the inflammation. At first the 
skin appears normal and is movable over the advancing induration, but 
later it becomes adherent. It also becomes indurated and assumes a 
bright or duslr^^ red color. Writers from European countries speak 
repeatedly of its ‘^wine-red’’ appearance. There is no tenderness. 
Eventually the skin, subcutaneous, and deep fasciae and their contained 
structures are fused into a relatively rigid mass. 

Much later, and only in occasional eases, small abscesses form in the 
involved tissue, break down, and drain or are drained, without much 
effect upon the surrounding process. Reclus^ found such abscesses in 
two of his cases. In one, five abscesses ajjpeared successively at widely 
separated points. Ashurst,“ who excised a woody phlegmon en bloc 
under the impression that it might be either tuberculosis or a neoplasm, 
found an encapsulated abscess in the specimen, the existence of which 
was not apparent befoi’e the operation. Persistent sinuses are not 
formed. 

The process of recovery from the inflammation occurs as gradually 
and steadily as its onset. The plaque, which often extends from the 
level of the hyoid to the clavicle and from the midline in front to the 
miclline posteriorly, softens. The skin becomes loosei- and more i)liable; 
the color fades. The duration of the process varies from a few weeks 
to over a year from onset to recovery. 



WOODY PHLEGMON OP THE NECK 
Praxcis Howe Straus, 51.0., Chicago, Iia.. 

{"From the Department of Surgery, Itush Medical College) 

Vl^OODl phlegmon of the neck is a term proposed by Ecehis' to 
identify a ciiaract eristic disease process Avhicii had a different 
ap2)earance^ a different clinical course, and a different outlook than other 
inflammatory processes in tlie neck with wJiicJi we are familiar. Time 
and subsequent authors have seemed to justify tlie opinion that it is an 
entity. It is perhaps unfortunate tliat tJie descriptive term, wliile most 
applicable to the disease in question, implies pljysical cliaz'acteristics that 
arc foimd in many otiiei* patiiologic developments. As a result, most 
medical men fail to distinguish between this process, the totally different 
process that we kziow as Ludwig s angina, and the more eo?nmon forws 
of hifection of the lymphatics and fascial planes tliat hzn’C not gone on 
to abscess foi'ination. 

There is alwaj's a temptation to draw distinctions where no real dif- 
ference exists. Ashiu'st divided medical men into two groups: first, a 
Hippocratic group who object to unnecessary multiplication of diseases 
and wish to assign so-called new diseases to their proper places under 
already" recognized pathologic processes; and second, a Cnidiaii grou]) 
for wliom every new symptom and every complication constitutes a new 
disease. There is no question but that our whole effort is and should 
be toward the Hippocratic rationalization. And yet, wlieu the life his- 
tory of a disease is as distinctive as that of woody phlegmon, there is 
utility in the Cnidian method until an exact etiology is worked out. 
At present we know the onset, course and outlook; we think wo know 
something of the predisposing factors, but we do not know why the 
jzroeess occurs or whether its individuality is one of the host or of the 
infecting agents. 

Reclus^ in 1S93 described tliree cases in whicli there was a slowly 
progressive, infiltrating, inflammatory izrocess in the neck. There was 
little pain and only slight and occasional fovei*. Tlie induration began 
in the fascial layers, but gradually the anatomic layers became frozen 
too'ethcr; the skin became involved and adherent to tlie dcej)er .struc- 
tures. In one ease miinitc abscesses apjzearod after some months, which 
were drained without much effect upon the rest of the process. The 
second case died of asphyxia after the glottis became involved. In 
1895 he described two more eases. In all cases a large area wa.s in- 
volved and always slowly. Weeks and soinefirnes rnonth.s were re- 
quired for the development of the lesion, and almost a .vcai* for its resolu- 
tion. 

for puWlc.Mion, Kobronrj- :7. IPS!., 



STKAUS: WOODY PHLEGMON OP NECK 


233 


Witii the concept that the process owes its individuality to the altcied 
response of tissue to an attenuated infecting agent, it is easy to compre- 
hend the indistinct borderland between it and the more common and 
familiar x^yogeuic infections of the neck. The latter habitually run a 
more rapid and acute coiu'se. They have more fever, pain, leueoc} tosis, 
and end more rapidly in either resolution or suppuration. Because of 
the name and physical characteristics, many surgeons confuse this slowly 
progressing wood plilegmon with the totally different, rapidly progres- 
sive pyogenic phlegmons of which I^udwig's angina may be taken as the 
type. In these, the fascial planes are involved by direct extension, the 
induration is boardlike, as in the true woody phlegmon of Reclus; but 
the course is short and stormy, the lack of suppuration is due to the 
ovei'whelming virulence of the infection rather than its benignancy, 
and either the infection or the host is triumphant within a period meas- 
urable by days. Incisions for the relief of tension and the eventual 
establishment of drainage seem to be quite valuable in these cases; 
whereas, they are almost valueless as a therapeutic measure in the woody 
phlegmon of Eeelus unless abscesses develop. 

Occasional difficulty in differentiating a rapidly infiltrating carcinoma 
of the neck will arise, particularly if it is branchiogenie or if the pri- 
mary focus is not found. Schminke^' reports such a case of a patient 
with a “typical’’ wood^" phlegmon who died of coronary thrombosis 
after progressing for a number of weeks. Post mortem revealed that 
the extending induration was due to a carcinoma. However, ordinary 
care in search for primary foci and biopsy where necessary will guard 
against this confusion. 

Tuberculosis of the neck ordinarily will not constitute a differential 
problem as it is primarily limited to the lymph nodes and extends to 
the fasciae and skin only to a alight degree as a periadenitis unless a 
frank cold abscess has formed. And yet, as careful a man as Ashurst 
made a block dissection and excision of a woody phlegmon in its sixth 
week because he thought it either a tuberculous adenitis or a neoplasm. 

Actinomycosis of the neck may be more difficult to eliminate, but there 
is ordinarily a demonstrable connection between the atrium of infection 
and the extending lesion that is absent in woody phlegmon. The direct 
extension and involvement of all intervening tissues are common to 
both, but the multiple and persistent sinuses of actinomycosis are early 
and characteristic, and the ray fungus is not unduly hard to find. 

Gumma of the sternomastoid muscle probably should be included 
in any academic discussion, but the anatomic site of the initial indura- 
tion and the lack of widespread fascial involvement will suggest the 
proper explanation, wlnle the history and serologic studies will eorrob- 
oratc it. 

Treatment luts varied widely. Powers used autogenous vaccines and 
Eeelus used diphtheria antiserum. lilany authors have incised the small 


21)2 




As may he sus]) 0 (*(e<l from (lie foroj^oiii^, Urn j)alliol()^^y of tlic jjroccss 
is 0110 of simple fihrolilastio jiroliloralion. (ijussly, llio tissues apjiear 
wliitisli ami hard and avascnilar. Jn one case wliicli I incised along llic 
posterior Iiordcr of (he slcnmomasloid muscle down (o the level of the 
carotid shcatli, no vessels bled su/Ticicntl}* to reinin' clamping. His- 
tologic examination of Ashursl ’s* c.xciscd specimen is reported to have 
showed chi'onic inllammalory changes in lymph nodes and surrounding 
fibrous tissue. Tlie extension has involved the deepest tissues in the 
neck and has repeatedly threatened to pass down into the mediasthnnn, 
as it did in one of my ea.ses. J have, however, found no rej)orts where 
the latter extension actually occurred. 

Baetoriologie .studies have been made in many ease.s, and with varied 
results. The pus within the al)see.ss in Ashnrst s case was sterile. Others 
have found strejitooocci, stajihylocoeei (albus and aureus), jiroteiis-like 
organisms, diphllieroids, and diphllioria organism.s. I\lerkei‘ reports the 
case of a slauglitcrer who, after butchering an aetinoinycotic animal, 
lield the knife in his mouth. A woody ])hlegmon of the neck developed 
from which streptococci were recovered Avithout actinomyces. Powers® 
made an autogenous vaccine from streptococci, staphylococci, and pseudo- 
diphtheria organisms found in one of his eases and (houglit lie per^ 
ceived benefit from its use. Kcclus used diplitiieria antiserum in a 
case from Avliicli he recovered a diphtheriadike organism, after which 
the patient made a slow recovery. Tlie A'ariety of the flora suggested 
to Rcclus that the disease was tlic response of loAvered resistance on the 
part of the host toward infection Avith attenuated varieties of many 
facultatively pyogenic organisms, either singly or in mixed groAvth. 
Subsequent A\Titcrs appear to agree Avitli him, but many stress the re- 
semblance to fungous infections and granulomas in the patliology and 
course of the disease. TJie clinical resemblance to tlic eladothrix infec- 
tion, knOAvn as erysipeloid, is striking. Sick^ suggests Hint Iavo of 
Beclus^ eases may liaA^e really been actinomycosis, but it is quite olndons 
that this disease has been eliminated from consideration in tlic later 
cases both by the clinical course A\dthout abscess formation or sinus 
drainage and by bacteriologic studies. 

Since Reclus, many authors have contributed to the subjcct.^®’^® Out 
of thirty-eight reported cases, I Avas able to find records of only tA\^o 
deaths, a mortality of 5.26 per cent. One of these deaths Avas due 
to edema of the glottis/ and one to compression of the cervical cord by 
direct invasion of tlie infiammatory process.^* Tlic age of the patients 
varied from the 4-year^old daughter of one of the autliors^^* to 50 years. 
Males were somcAvhat, but not strikingly, more oflcn af/licted tlian 
females Tlic sliortost duration Avas I-avo AA’eeks and llie longest ^vas 
thirty months. Tlie average case appeared to recover in tluce to five 

months. 
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vras lifted up until an iodoform gauze pack could be inserted behind the clavicle, just 
below the edge of the induration. 

Potassium iodide and hot applications were started on her admission, and x*ray 
treatments were started after the incision. Very slowly the induration softened in 
the deeper tissues from the edge toward the center, and the color of the skin became 
a darker red and then faded. She was discharged from the hospital Dec. 22, seven 
weeks after the onset. She was followed at home, and, by the end of February, the 
induration had entirely disappeared, four months after the onset. 

0,vsE 2. C. H., aged 50 years, entered the Presbyterian Hospital on the service 

of Dr. Kellogg Speed, July 2, 3926. One week previously a friend had squeezed a 
boil in the patient ^s left parietal region. An advancing, very hard induration had 
formed in tlie left neck, eventually reaching the clavicle. It was red, with adherent 
skin and fascial planes, and was only slightly tender. On Aug. 18 and again on 
Sept. 1, Dr. Speed incised and drained localized abscesses from which were cultured, 
in the first instance, a very sparse growth of liemolytic staphylococci, and, in the 
second abscess, slightly hemolytic streptococci. His temperature fluctuated about 
100®, except as the abscesses formed, when it each time rose to about 103®. The 
leucocyte count was 13,000 on admission. He was discharged two months after tlie 
onset ^‘much improved. The induration was still present but was fading out. 

Case 3. — C. A, C., a 6*year>old colored boy, had a past history which was irrelevant 
except for a history of exposure to a case of pulmonary tuberculosis. In tlie spring 
of 1933, the mother noted a painless swelling in the right side of the neck. She 
thought this to be anterior to the present area of trouble. It disappeared without 
much attention being paid to it. On Oct. 4, 1933, the cliild stayed in the house all 
day and said he had a toothache. The mother investigated and found a tender, fixed 
mass in the side of the neck. She thought there was some temperature at first, but 
it was not taken with a thermometer. The first physician consulted spoke of mumps, 
and a second spoke of a glandular involvement and advised hospitalization. 

He was admitted to the Presbyterian Hospital on the service of Dr. Clifford 
Grulec, Oct. 25, 1933. At that time, physical examination was negative except for 
the neck. the right side of tlie neck, extending from the spine to the clavicle, 

is a hard, somewhat tender mass. The glands on the opposite side of the neck are 
hard and somewhat sliotty to the palpating finger. ^ ^ During his three weeks of hos- 
pital observation, his temperatuTe, with one exception, was practically normal. On 
one day it rose temporarily to 102.2 tlie reason for which was not made out. Other- 
wise, it stayed close to the normal line with occasional rises to 99.1® and 99.2®. His 
leucocyte count varied between a high of 10,050 and a low of 7,700. Differential 
counts were essentially normal. The Mantoux and AVassermann tests were negative. 

Hot dressings were applied and without other therapy the child steadily improved. 
On Nov. 14, he was discharged with the following notation by the resident: ^'The 
diagnosis on admission was apparently quite simple— that of abscessed lymph gland 
of the neck. However, within a few days, the swelling became very firm and led to a 
diagnosis of woody phlegmon. Upon persistent treatment with hot moist dressings, 
tlie swelling diminished in size, the child grew continually more comfortable, and the 
temperature remained normal except for an occasional rise. At the time of discharge 
from the hospital, the swelling had completely disappeared but there wore still a few 
enlarged glands in the region. His temperature was normal and condition apparently 
excellent. ’ ^ 

Case 4. C. O., a man 4o years of age, whose past history was irrelevant except 
that he had had a tonsillectomy three years previously, entered the Presbyterian Hos- 
lyal, Feb. 17, 1932. He stated that four or five rveelts previously he had had “flu” 
for three days which cleared up readily. Eighteen days previously he had noticed a 
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hie abscesses as they aj)j)eaiv ])ut this has had lillle ai;j)amd etlcet on 
ti\c course oi Die disease. -Ashurst s case recovered after a very wide 
excision ol the involved tissue done under temporary occlusion of the 
(MI olid lU’teiy, and other authors have recoin mended widci excisions of 
the diseased tissiii* Avhei*(^ it was pracli(*a))le. However, sucli jirocedures^ 
or even wide incisions, s(»cin liardly justified in a disease jirocess which 
lends so definitely towai'd spontaneous recovery, Ti'aehoa] jiressure cUkI 
edema ot tlie ‘glottis as eomplieations, of course, will present tlieir own 
indications for intei’teronee. Jn one ease Jiere re/)orted, aftci* having 
watched the induration tor some weeks gradually approach the inlet to 
the mediastinum uuder flu? sternornastoid muscle, T made a wide incision 
and placed an iodoform gauze jinck lielow tlic advancing edge of flic 
process, thcreliy jiojiing to stimulate limiting granulation tissue. The 
advance then stopped. I am not, liowever, convinced of tlie utility of 
lliis action. AVhilc many aiithoi*s liavc reported their fear as to 
mediastinal involvement. I do not know that it lias occurred. j\fany 
men have used ])otassinm iodide in largo doses, empirically and because 
of the similarity between tlie jirogross of this infection and the other 
granulomas in wliicli iodides arc useful. Oeneral hygienic measures to 
])uild up the patient are jirobably nsefnl. In one of the eases here re- 
ported, after hot moist dressings, bed rest, and potassium iodide Jiad 
failed to <affect. tlic steady extension of the induration, the institution 
of x-ray treatments coincided with the beginning of its recession. 
AA^helhcr tlie rclationshi]) was more tlian one of coincidence is difficult 
to say. 

C.\SE 1. — R. S., a woman 44 year.<5 of age, developed a sore throat on Xov. 3, 1934. 
Shortly afterward, the right side of her nook became stiff and swollen. She felt tired 
and had some generalized aching but no fever. She remained up and doing her 
housen’ork until onlcred to bed bv J^er pbvsieian on 2vor. 40. TJje nms^ slowly in- 
creased in size, limiting her ability to swallow anytliing but liquids and interfering 
with the movement of her Iiead. 

She was admitted to the Presbyterian Hospital, Xov. l.j. At that time, there was 
an indurated, nontender, very liard mass in the right side of her neck about 10 cm. in 
diameter and about S cm. thick. In this the skin, superficial fascia, and deep fascia 
Avere adherent to each other. The margins of the mass were distinct and it felt like 
a plaque. The skin over the central part was dark red without local heat. There was 
no fluctuation. ^Motion of the neck was mechanically limited by the plaque. Her 
pharynx appeared normal except for absent tonsils, whicii Iiad been removed ten 
A'’oars preATOUsly. 

Her te^nperature fluctuated between 100.2° and normal for the first three days, 
after which it slowly fell to normal by the third week. There were occasional slight 
rises after that. Her leucocyte count varied between 15,000 and 22,000. 

By Nov 19, the induration had extended from the midline in front to the spinous 
rocesses posteriorly, and from the mastoid to just above the clavicle. At that time 

incision Avas made over the posterior border of the steiTiornustoid niuselo. The skin 

^^adhereiit" to the superficial and deep fasciae. Tliey in turn were grayish white, 
tK^k ed and friable. There was edema but no pus beneath the sternornastoid, Avhicli 
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from it pus ^vas aspirated. This reaccumulated and was the reason for her hospital 
admission. During her year of illness, her appetite remained good. She tired easily 
but had lost only five pounds from her average 1-17 pounds. On admission her tem- 
perature was 101® and her leucocyte count was 7,300. On Nov. 19 the abscess at 
the posterior wall of the sternomastoid muscle was incised and material taken for 
culture, guinea pig inoculation, and tissue sections. The gi*anulation tissue nas 
reported by the operator at the time to be ‘ ^ white and friable, and more the color 
and consistency of tumor. ^ ’ The guinea pig inoculations were negative as were the 
anaerobic and Sabouraud^s medium cultures. An abundant growth of hemolytic 
streptococcus was obtained. The tissue sections showed young granulation tissue 
infiltrated with round cells and plasma cells. Tliere were only occasional polymor- 
phonuclear leucoej'tes in most of the tissue examined. In some sections there were 
granular eosinophilic leucocytes. 

The patient left the hospital on the third postoperative da^’. Her subsequent course 
has been excellently descilbed by Loewe.^‘*^ She continued to have draining sinuses. 
In February, 1933, a sporothrix was isolated from the discharge. Under vaccine 
therapy against the sporothrix and streptococcus, there was striking improvement. 
In April, 1931, treatment with phenylmercuric nitrate locally was instituted, and by 
June 6, 1934, the patient was well. She has remained so since. 

Case 7. — J. O., 50-year-old farmer, entered the Presbyterian Hospital on the serv- 
ice of Dr. Nicholas Senn. Three weeks before admission he thought he got a barley 
burr in his mouth while threshing. Swelling of the neck began immediately there- 
after and increased steadily until his admission, at which time there was enlarge- 
ment under his chin which involved all the anterior aspect of the neck so that there 
was nearly a straight line from the symphysis mentis to the sternum. The neck was 
hard and hyperemic, pitted slightly on pressure, was not tender, and did not fluctuate. 

Under general anesthesia a four-inch incision was made in the median line and 
lateral incisions about two inches long were made on each side. Although no pus was 
found, drainage tubes were inserted. Further progress of the patient was not given. 
Tliere was insufficient detail to classify this case. It was diagnosed by Ur. Senn as 
a Ludwig’s angina, but it is evident that the history and findings are not character- 
istic of this. Actinomycosis of the neck or woody phlegmon are the most likely pos- 
sibilities. The ease is not sufficiently characterized to be included in this group with 
certainty and is only mentioned for what statistical value it may have. 

During the same period in which the foregoing cases were seen in the 
Presbj'torian Hospital, there were 8 cases of frank Ludwig’s angina. 
Of these, 6 followed dental work, 1 followed acute tonsillitis, 1 followed 
mastoiditis (Bezold abscess and phlegmon of the neck). Of these, 1 
was discharged against ad^'ice, still with sepsis, hut the case was not 
followed. Foi;r recovered (duration of 63, 58, 17, 12 da.ys) ; 3 died 
(duration of 17, 8, 4 days). (Ashnrst reported a mortality of 5 out of 
IS cases, or 27.7 per cent.) 

SUMJIARY 

Certain cases of chronic, low grade phlegmon in the neck appear to 
constitute a clinical entity. The course is indolent and the ])rognosis, in 
general, is good. The etiology has not been established, hut iiifection 
by one of the higher bacterial forms seems probable. Radiation, iodides, 
and hot applications liave been .suggested as tlierapy. Surgical inter- 
ference docs not appear warranted e.Ycept to drain the relatkely infre- 



minoKUY 


2;u> 

Ii.ud s\\<‘IIinjr in in*"* <'li(‘(*Ic. Durin^^ tlio clay tlio .‘cwciJIin^’f ])ro^rosfco(l and eventu- 

ally (wteiulofl from t]i<‘ ri;;dit niid(*<*rvjeal ro^ion to Mjind tlm loft oar, and from the 
aiifjlo of file jaw to the elavielo. For (wcj weeks the mass sliowed variations in size 
frean day to day. Constant hot M’<*t clrc\ssin^Ts were ajciilied. On Feb. 10 the swelling 
extended from the rij^ht niandihtihir angfle to behind the left ear, Jle was then seen 
!>,' lb*. Ct, Sliainbang^h wlio made* tlie following' note: ‘ ^TnfiUration finger thick on 
lateral wall of pharynx on left side behind the posterior pillar and projecting into 
nural jiharyux was ineised, Tliis seemed tough and was followed only by a little 
bleeding/^ He w'as then semt into the liospital where examination revealed a very 
hard, red, swollen znass extending' from below Jeff ear to midcervical region and from 
mandible to elavielo. Thewe was no lluetuatlon and only slight tenderness in two spots 
below angle of tlie jaw. !^^o^ion of the head was limited and the jaw could not open 
more thnn Yi ineli. His tejnperature was normal and remained so during his hos- 
pital slay except for a rise to btbfi® after an abscess was incised. His leucocyte count 
was 1.1, son, and difi'erentinl count normal. On Feb. 10, Dr. Gatewood incised a small 
abscess beneatli the level of the j)Iatysnm 1 inch below the mandible. Cultures of 
this showed a moderately liemolytic streptococcus. He remained in tlie hospital three 
weeks and was under observation three weeks longer, :it which time the induration 
had almost disappeared, tlie color of the skin was normal, and tlie skin no longer fused 
to the underlying fascia. 

Cask ;1. — -H. L., a man 45 years of age, entered the Presbyterian Hospital on the 
service of Dr. H. Baker on Sept. 14, He stated that ton days previously he 

noted pain and swelling of the left side of liis neck. It had increased in size since 
tlien. Abscessed teeth had been extracted four months before. His temperature was 
normal for two days after /idmission wlicn, after incision, it rose to 102“. It then 
fluctuated about 100° until the time of his hospital discharge three weeks later. Sept. 
15 an incision was made from the tip of the mastoid down to the middle of the 
sternomastoid muscle. ^ ‘ The skin was red and adherent, and was dissected away from 
the underlying fascia with difficulty. There was marked infiltration of the tissues in 
this region. No glands were seen. A small amount of pus was found below the 
sternomastoid muscle. A section of fascia was taken for histologic examination.*' 
Cultures of the pus showed pure growth of Staphylococcus aureus. The histologic 
report showed ** numerous newly-formed blood vessels, all engorged, many fibroblasts 
and numerous round cells. There is extensive proliferation of connective tissue, and, 
in places, areas of necrosis and suppuration. * * 

The next day there was enormous swelling and edema about tlie left tonsillar fossa 
so that the patient had trouble in breathing. Small incisions were made in this 
region, which relieved the edema but failed to reveal pus. Hot moist dressing's were 
maintained for three weeks, at the end of which time the patient left the liospital. 
He had an irregular, low fever up to the time of his discharge. 

Case 6.— Jd^rs. A. L., aged 30 years, entered the Presbyterian Hospital on the serv- 
ice of Dr. Vernon David, Nov. 18, 1932. In December, 1931, she had had a head 
cold. About the first week in January, 1932, she noted a lump just above the clavicle 
on the right side. It grew slowly and was painless. She had a period of fever in the 
middle of January and on Jan. 28 the mass was incised and two ounces of pus were 
evacuated She began x-ray treatments in Marcli, when the mass again began to in- 
in size. It incised and drained, but very little pus was obtained. 

Aff one x-ray treatment there was a tremendous reaction, with swelling of the 
face and a temperature of 103° to 104°. At this time, a biopsy was taken 
* orted to be an ^ infectious granuloma,’* In July .<?he had a period of chills 
and subsided, and she was placed on iodide and more x-ray treat- 

ana ingi ^ mass behind the .sternomastoid began to grow and 

ments were given. On iaoi. , 






PENETRATING STAB WOUNDS OP THE ABDOMEN AND 
STAB WOUNDS OF THE ABDOJIINAL WALL 

A Review op 184 Consecutive Cases 

Louis T. Wright, M.D., Robert S. Wilkinson, M.D., and 
Joseph L. Gaster, M.D., New York, N. Y. 

(From the Surgical Servicef Harlem HospUal) 

S TAB ^YOUNDS that penetrate tlie peritoneal cavity demand im- 
mediate laparotomy because of the possibility of injury to some 
abdominal visciis or blood vessel. Relatively little has been ^vritten or 
advised in regard to the management of that large group of cases where 
a person has been stabbed, and penetration of the parietal peritoneum 
may be suspected at the time of initial hospital examination, but no 
gross evidence of entry into the abdominal cavity is present. In this 
type of case to delay and wait, in some instances for the development 
of clinical signs and symptoms, is to invite disaster. It is true that in 
the majority of cases at the time of the admission of the patient to the 
hospital there is adequate clinical proof of intra-abdominal injury. The 
borderline group of cases, however, has caused us our greatest anxiety. 
As to operation, there was no fixed rule except the judgment of the 
surgeon, and at times this devolved upon the more inexperienced mem- 
bers of the staff. Often the decision was extremely difficult. 

Tlie purpose of this paper is to present certain statistical data and 
to attempt a rather critical examination of these data. This seems im- 
portant because in the literature most studies of these injiiries consider 
gunshot wounds of the abdomen and penetrating stab wounds of the 
abdomen together. This should not be done because there are differences 
in tl)e management of the tu'o types of eases. The,v carry an entirely 
different mortality and in some instances the problem facing the surgeon 
is different. In gunshot wounds of the abdomen, if there is no injury 
of a hollow viseus, the problem of infection is absent or negligible, while 
in stab wounds of the a])donien without damage to an abdominal viscus, 
the question of infection, as carried by the luiife blade, is always a pos- 
sibility that may prove to be important. 

Stab wounds of the abdominal parietes may be divided into : (1) Stab 
wounds of the abdomen. The recorded unrevised mortality for these 
eases is between 20 and 25 per cent, while the reported revised mortality 
is around 33 per cent. (2) Stab wounds of the abdominal wall. The 
mortality for tliese cases is either low or absent. 

i^IeOowan in 1935 analyzed 135 stab wounds from this hospital and 
foi^a mortality of 20 per cent. He found in 16 instances tiiere was 

Hecelvca for jnibHrntion. January 24 , 1039 . 
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qiient small abscesses or to relieve respiratory obstruction. Six cases 
are reported. 
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Table I 

Total Number of Cases 1S4 



LIVED 

DIED 

MORTALITY 

Stab wounds of the abdomen 

111 

19 

14.61% 

Stab w’ounds of the abdominal wall 

51 

R 

0.5% 

Total mortality for all cases 

Revised mortality for penetrating stab 

162 

wounds 

22 

13.57<) 

2a.6% 


Table II 


Age, Sen, and Race 


age decade 

PENETRATING STAB 
WOUNDS OF ABDOMEN 

STAB WOUNDS OF 
ABDOMINAL WALL 

1-10 

0 

b 

11-20 

7 

4 

21^30 

56 

31 

31-40 

43 

12 

41-50 

IS 

6 

51-60 

5 

1 

01-70 

1 

0 

Total number of cases 

130 

54 

MALE 

107 

34 

SEN 

FEMALE 

23 

20 

Total number of cases 

130 

54 

WHITE 

18 

4 

RACE 

COLORED 

112 

50 




— 

Total number of cases 

130 

54 


Table III 



Injuries to Abdominal Viscera 


ORGAN 

NUMBER OF CASES 

Liver 

23 

Biapiiragm 

7 

Liver and diaphragm 

3 

Gall bladder 

3 

Spleen 

4 


6 

6 

Omentum 

5 

Mesentery 

10 


13 

5 


9 

9 

Kidney 

3 

EVISCERATIONS 

Omentum 

29 

13 

Small intestine 

Colon 

Stomach 

J? ef rope ritoJi ral h e7ft ato mo 

4 

1 

6 

with marhed 

2 

Hemorrhage into abdomen from abdominal wall 
blood loiis 
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l^enetratioii of tJic i)arielal peritoneum but ])o visceral injury, v'hich 
gave a revised mortality’ of 33 per cent, Jennings, who discussed Mc- 
Gowan s pa])er, discovered a JuortaJity of 33 per cent in 16 cases from 
tlie Cumberland Hospital and stated “a number of cases [6 or 7] of 
stab wounds of the abdominal wall had l)C 03 i conservatively treated Avith- 
out opening the abdomen and all recovered.'' 

Tlie material on Avliich this report is based is outlined in Table I. 

There were 24 instances in Avhicli tliere was abdominal ])enctration 
without visceral injuiy, and this gives a revised mortality of 23 ])er coat. 

In Table II tliese eases arc listed according to age, race, and sox. 



PuFaing the i>orituneiini nway from the rt'f^t of the abdominal wall. No 

rent of peritonemn iii tlii* cast*. 

pjo- •> Penetration of the parietal iJeritoneum i>' noted while jieeliriK it away from 

the otho7** tissues of tlie abdominal wall. 


\11 penetrating stab wounds oT the abdomen are included in Tabic ^ . 

In previous years it was the custom to wait and attempt clinically to 
tell whether penetration of the abdomen was present or not. This was 
felt to be wrong, and it was tliei’efore decided to oj)erale upon every 
»ase of stab avoiuhI in tbe following' fashion; To open the abdominal 
'ill down to the peritoneum without opening tlie peritoneal cavity, and, 
''/there was no sign of penetration of the parietal peritoneum. Die 
mioritor Avould gently peel llio i^eritoncnm invny (Figs. 1 :in<l 2) from 
the nbdominnl pavietes and look for (a) intrapori(onc-al i.cmon-iimge ,,„d 
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Table V 


Penetrating Stab Abounds of Abdomen 


se- 

ries 

CASE 

NO. 

HOS- 

PITAL 

CASE ' 

NO. 

INI- 
riALS ' 

AGE I! 

;acf 1 

SEX 0 

I 

TIME 

BE' 

FOKE 

TERA- 

TIOK 

IN ^ 
10 UBS 

DAYS 

IN 

HOS- 

PITAL 

POST- 

)PERA- 

TIVE- 

hY 

PATHOLOGY 
FOUND AT 
OPERATION 

LIVED 

OR 

DIED 

DATE 

OP dis- 
charge 

1 

■ 

i,T. 

25 

W 

M 

2 


Evisceration of 
small intestines 

Lived 

3/ 2/35 

2 

02225 ' 

^V. T. 

37 

C 

M 

12 

17 i 

Small laceration 
of small intestine 

Lived 

1/ 7/35 

3 

02027 ^ 

;v. H. 

28 

c 

M 

3 

25 

Evisceration of 
small intestine ; 
througli-and- 
through perfora- 
tion sigmoid 

Lived 

1/ 1/36 

4 

G31S2 1 

a Y. 

36 

c 

M 

4 

13 

Superficial lacera- 
tion of liver 

Lived 

2 / 3/36 

5 

04477 . 

J.H. 

in 

c 

H 

4 

14 

No visceral injury 

Lived 

3/ 1/36 

C 

05182 

B. H. 

22 

c 

M 

4V2 

17 

Laceration of 
dome of dia- 
phragm; sutured 

Lived 

3/18/36 

7 

05133 

\Y K. 

52 

c 

M 

2 

25 

No visceral injury 

Lived 

; 3/16/30 

S 

1 G5638 

F. R. 

1 25 

I G 

F 


13 

Peritoneal liema- 1 
toma, laceration 
of ileum 

Lived 

3/29/36 


05703 I 

W. G. i 

30 

W i 

M 

2 

- 

Laceration of 
liver; stab wound 
of heart 

Died 

j 

4/ 1/36 

10 

11 

05986 

66334 

L. H. 

R H. 

37 

W 

U 

41/0 

12 ; 

2 

No visceral injury 

Perforated ileum 
and sigmoid 

Lived i 

Died 

4/ 6/30 

4/14/36 

12 

06552 

W. T. 

19 

G 

M 

ly- 

18 

Evisceration of 
omentum, lacera- 
tion of stomach, 
colon, ileum, 500 
c.c. blood 

Lived 

4/19/3Q 

13 

14 

66790 

06880 

L. P. 

C. B. 

29 

C 

:m 

2 

' 14 

1 

No visceral injury 

Laceration of 
spleen, stomach, 
and diaphragm 

Lived 

Died 

4/25/36 

4/2T/36 

15 

06314 

C.D. 

42 

C 

M 

5 

16 

Laceration of liver 

Lived 

6/ 8/36 

llj 

; 69418 

J.O. 

21 

W 

u 

s 

21 

Evisceration of 
small intestine ; 
laceration of gas- 
trolic vessel with 
hematoma 

Lived 

6/20/36 

1^ 

* 6794S 

1 U.V. 

30 

C 

M 

IVj 

1 21 

Evisceration of 
small intestine 

Lived 

6/25/36 
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Table IV 


Qualhant Sites of Stab AVouxds’^ 


Anterior: 

Kiglit costal margin 

JO 

Left costal margin 

15 

Kiglit upper quadrant 

25 

Epigastrium 

0.1 

Left upper quadrant 

47 

Right lower quadrant 

11 

Left lower quadrant 

41 

Paraumbilical region 

IT 

Posterior: 

Right flank 

5 

Left flank 

12 


*The disparity between the total number of cases (1S4) and the above-listed 
number or stab W'ounds (205) is due to the fact that in some of the cases tw’o or 
more stab W’ouncls of the abdominal waU, peneti*ating- or non penetrating", were fountb 


(b) if tliei’e was evidence of penetration of the peritoneum. It is iiee(J- 
Jess to state tiiat if the peritoneum has been entered the patient sliouJd 
have a thorough surgical expioratioii. The skin incision was made 
closely adjacent to tJie stab wound itself and in some instances tlie slab 
wound was made part of the incision. It was assumed tiiat in ail of these 
cases, if the knife entered the peritoneal cavity, the abdominal cavity 
was infected and therefore it was safe for the surgeon to investigale. 
In tlie event it was found that the abdominal cavity had not been opened, 
the muscles of the abdominal wall were closed in the usual fashion and 
one or two Penrose drains were inserted down to tJic periloiieum, Foi- 
lowing this procedure, our total mortality was reduced for all types of 
cases. 

In this way the total mortality of penetrating stab wounds of llie 
abdomen was lowered because in no instance was pcnci ration missed 
or operation delayed while waiting for s.'^miptoms to develop. 

As shown in Table VI, there was not a single death where the peri- 
toneal cavity was not entered, while in Table VII, whore the peritoneal 
cavity was entered, although no abdominal viscus was injured, the mor- 
tality was 9.67 per cent. The only site where this procedure eau.scd 
technical difficulties was along the anterior costal margins and in the 
])ack. 

Our plan of management at Harlem Hospital is to examine clinically 
each ease immediately upon admission and, if tiie patient is in .sliock, 
to administer intravenous fluids by the slow chip method. The flat 
x-rav film of the abdomen and chest is made while the patient is oii 
the way from the admitting office to the ward. Ohest x-rays are nece.s- 
sarv because in many instaiices it Is mpoHsMc to <]et(*nnine whether 
Vhe patient has a wound of the a))(lomen or of the chest. The flat x-ray 
of the abdomen may show pro.scncc of a fmenmo[K*nton(‘um nh/eh, of 
course would indicate perforation of .some s(‘gmeni of tin* gastrointes- 



AVRIGHT ET AU : STAB AA’-OUNDS OP ABDOMEN 


247 


table A^— COKT’I) 


SE> 

RIES 

CASE 

NO. 

! 

HOS- 

PITAL 

CASE 

NO, 

INI- 

riALS 

AGE 

lAGE 

SEX C 

TIME 

be- 

fore 

)PEKA- 

TION 

IN ^ 
lOURS 

DAYS 

IN 

HOS- 

PITAL 

POST- 

)PERA- 

TIVE- 

LY 

pathology 

FOUND AT 
OPERATION 

LIVED 

OR 

DIED 

DATE 

OP dis- 
charge 

3S 

79067 i 

1 . U, 

31 

c 

u 

4V. 

6 

Perforation of je- 
junum; laceration 
of mesentery 

Died 

1/ 3/3T 

39 

79276 1 

V. H, 

22 

c 

M 

1 

42 

Perforation of je- 
junum with evis- 
ceration of jeju- 
num; mild shock, 
wound infection 

Lived 

2 / 4/37 


79292 

E.N. 

26 

c 

M 


32 

Laceration of 
mesentery 

Lived 

2/ 3/37 

41 

79813 

A. S. 

24 

c 

M 

9 

17 

Subserosal hema- 
toma of colon 

Lived 

2/16/37 

42 

79893 

B.A. 

25 

c 

M 

2 

48 

Penetrating stab 
wound of liver ; 
300 c.c. blood; 
localized abscess 

Lived 

2/18/37 

43 

80259 

H, B. 

18 

c 

M 

2V> 

26 

Evisceration of 
omentum 

Lived 

2/25/37 

44 

S0409 

S. M. 

47 

u 


2V. 

1 

i 

Penetrating stab 
wound of ileum, 
colon, spleen; 
evisceration of i 
omentum; sple- 
nectomy 

Died 

2/27/37 

45 

81902 

J. L. 


G 

1 

2V2 

6 

Laceration of 
liver; postopera- 
tive pneumonia ; 
hypostatic heart 
disease. 

Died 

4/ 3/37 

40 

81491 

C. P. 

26 

C 

M 

3 

17 

No visceral injury 

Lived 

3/24/37 

47 

81338 

G.H. 

44 

IV 

M 

IV 2 

33 

Penetrating stab 
wound of omen- 
tum; hemotho- 
rax; postopera- 
tive shock 

Lived 

3/21/37 

48 

82127 

R. M. 

27 

C 

P 

GVi 

22 

Laceration of 
omentum ; atelec- 
t a s i s of left 
lung; shock; 500 
c.e. blood. 

Lived 

4/ 8/37 

49 

■ 

H. H, 

2G 

C 

F 

0 

14 

Laceration of gas- 
tric serosa 

Lived 

4/29/37 

5( 

S2862 

1 E.B. 

25 

G 

F 

4 Vi 

22 

Laceration of liver 

Lived 

4/26/37 

51 

8331C 

i ri.G, 

35 

\V 


3% 

15 

Stab wound of dia- 
phragm 

Lived 

5/ 5/37 
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Table Y— Cokt^b 


se- 

ries 

CASl 

KO. 

HOS- 
; PITAL 
3 CASE 

NO. 

INI- 

TIALi 

. AGI 
> 

RAC 

!E se: 

TIMJ 

BE- 
FORI 
!C OPERi 
TIO^^ 
IN 
IIOCR 

. BAY! 
" IN 

, HOS 
^ PITA' 
POST 
OPER.^ 
^ TIVE 
® LY 

3 

^ PATHOLOGY 

FOUND AT 
^ OPERATION 

LIVE 

OR 

DIE! 

V DATE 

OF DIS- 
) CHARGE 

IS 

(i9SS5 

Y. J. 

24 

C 

* F 

4 

36 

Laceration of cle 
scencling colon 
and ileum; feca 
fistula 

- Livec 

I 

1 7/ 6/36 

19 

70383 

A. F. 

41 

C 

F 

24 

16 

Evisceration of 
small intestine; 
uneventful 

Lived 

1 7/I6/S6 

20 

09862 

J. 

21 

C 

M 

9 

o 

Laceration of 
stomach and 
spleen ; splenec- 
tom3- 

Died 

7/ 0/36 

21 

2S705 

J. iU 

56 

C 

iM 

o 

13 

Xo visceral injury' 

Lived 

1/ 6/36 

22 1 

72142 

W\J. 

30 

c 

U 


16 

Evisceration of 
small intestine ; 
perforated ileum 

Lived 

s/24/36 

23 

■ 716S7 

i 

IV. lY, 

34 

c 


2%> 

15 

Evisceration of 
omentum 

Lived 

S/14/36 

24 

71412 

P. C. 

25 

c 

^ 1 

3 

11 

|xo visceral injury 

Lived 

S/ 9/35 

25 

72S51 

R. IV, 

' 24 

^ 1 

jM 

1 31^ 

' 14 

Xo visceral injury 

Lived 

9/ S/36 

2G 

73106 

T. X. 

21 

c 

U 

2 

12 

Xo visceral injur}’ 

Lived 

n/13/36 

27 

73259 


43 

c 

' M 

21/j 

23 

Xo visceral injur}’ 

Lived 

9/17/30 

2S 

74241 

D. T. 

22 

c 

U 


15 

Xo visceral injury 

Lived 

10/13/36 

29 

7469S j 

R. L. 

29 

c 

xY 

1 

15 

Xo viseernl injun* 

Lived 

10/27/36 

30 

74953 e 

7. M. 

35 

'V 


lii/£> , 

6 1 

Stab wound of the . 
stoma cli 

Died 

11/ 2/30 

31 

70335 1 

R. Q. 

19 

c 

.AX 

7 

19 ] 

[^acerated jejunum j 

bived 

12/ 3/30 

32 

76539 J 

U. IV. 

25 

0 

U 

o 

21 J 

^Perforation of 1 

colon 

bived : 

12/ 4/36 

33 

76761 C 

).F. 

30 

c 

F 

4 

15 : 

^70 visceral injury 1 

L*ivcd : 

12/12/30 

34 

77055 J 

r.M. 

17 

c 

AI 

314 

10 r 

.accration of 1 

stomach 

Aved ] 

12/1 S/30 

35 

77695 I 

^ A. 

36 

c 

AX 

4 

2 L 

racerafion of liver Hied J 
200 c.c. blood 

2/31/30 

36 

7S462 f 

l. B. 

21 

c 

M 

2'ri 

17 K 
( 

< 

Iviscoration of L 

[)nicntum ; mild 
diock for serosa 
?f colon 

lived 

1/17/37 

o t 

7SS17 I 

5. S. 

34 

c 

AX 

4 

1 

1. 

30 Li 

1 ^ 
F 

1 

1 R 

!i Cera t ion of mcs- L 
■ntcry, stornacli, 
crosa, liver; evis* 
oration of .stoin* , 
oil and omentum 1 

ived 

1/24/37 
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Table V — Cont’d 


SE- 

HIES 

CASE 

XO. 

hos- 

pital 

CASE 

ATO, 

INI- 

TIALS 

AGE 1 

RACE 

SEX ( 

TIME 

BE- 

FORE 

DPERA- 

TION 

IN 

HOURS 

BAYS 

IK 

HOS- 

PITAL 

POST- 

OPERA- 

TIVE- 

LY 

PATHOLOGY 
FOUND AT 
OPERATION 

' 

: LIVED 
OR 

DIED 

BATE 

OF BIS- 

charge 

GS 

86709 : 

tt. G. 

30 

c 

M 

2% 

24 

Laceration of 
mesocolon 

Lived 

8/19/37 

09 

86437 < 

3. C. 

30 

c 

M 

2 

29 

Laceration of 
liver, moderate 
amount of free 
blood 

Lived 

8/12/37 

70 

87-iOG 

■L S. 

28 

w 

H 

31^ 

14 

Evisceration of 
omentum 

Lived 

9/ 5/37 

i 

71 

86056 

P. B. 

40 

w 

U 

3 

13 

Perforation of je- 
junum 

Lived 

1 9/ 7/36 

72 

88291 

T. J, 

33 

c 

M 

3 

1 

Laceration of gas- 
trocolic omentum ; 
obesity; death 
due to loss of 
blood; no lacera- 
tion of viscus 

Died 

1 

[ 9/26/37 

[ 

73 

S8191 

A.. F. 

17 

c 

F 

9 

37 

|No visceral injury 

Lived 

9/24/37 

74 

88167 

F.W. 

32 

c 

M 

41/2 

IS 

Laceration of 
liver, perforation 
of diaphragm 

Lived 

i 

9/23/37 

75 

S78S5 

M. J. 

34 

c 

■ F 

i 5 

18 

No visceral injury 

! Lived 

9/16/37 

76 

87827 

A. S. 

25 

w 

H 

GV. 

23 

No visceral injury 

Lived 

10/25/37 

77 

88571 

J.J. 

36 

c 

M 

1% 

11 i 

Evisceration of 
omentum 

Lived 

10/ 3/37 

78 

88596 

L. W. 

39 

c 

] 

j 

1 

3 

Evisceration of 
omentum and 
colon ; shock; 
perforated 
ascending colon 

Died 

10/ 7/37 

79 

89425 

J. 

27 

c 

M 

3 

21 

No visceral injury j 

Lived 

10/21/37 

80 

S975S 

J. D. 

36 

w 

M 

6 

14 

Evisceration of I 
omentum and lac- 1 
eration of omen- 
tum; 300 c,c. of 
blood i 

Lived 

10/28/37 

SI 

89930 

J.T. 

53 

w 

M 

2 V 2 

25 

Laceration of liver j 
with perforation 
0 f diaphragm; 
300 c.c. of blood 

Lived j 

1 

10/31/37 

B2 

S9932 

AP W. 

26 

w 

U 

5 

14 

No visceral injury 

Lived 

10/31/37 

83 

93003 

a Y. 

23 

c 

P 



4 

15 

Laceration of 
omentum 

Lived j 

11/22/37 


2iS 


SUKGERV 


Table V — ConT'P 








TlifE 

PAYS 

IN 

HOS' 

j 



SE* 

IIOS- 





BE' 




INI' 




POKE 

PATHOLOGY 

LIVEr 

► DATE 

lUES 

PITAL 

AGE 

HACI 

: SEX 

OPERA 

PITAL 

‘ FOUNP AT 

OR 

or PIS* 

CASE 

CASE 

TIALS 

TION 

POST- 

OPERATION 

DIEP 

chakok 

xo. 

NO. 





IN 

OPERA 









HOURS 

. TIVE- 
’ LY 




52, 

S3945 

J. H. 

38 

C 


6 

28 

No visceral injuri 



n-! 
Oo 1 

S36S4 

J.S. 

25 

c 

M 


29 

Laceration of dia- 

Ijived 

5/13/37 

1 

1 







phragm; tense 
pneuinothrox 
(combined ivoimd 
on cliest ■wall) 



5*1: 

S40C7 

M. C. 

32 

c 

M 

6 

11 

No visceral injury 

Lived 

G/30/37 

00 

S4759 

J. 

49 

C 

j\I 

5 

23 

No visceral injury 

Lived 

6/22/37 

5C 

S437S 

R. IV. 

m 

C 

jM 

4 

13 

Evisceration of 

Lived 

6/ 7/37 









omentum 



57 

S4133 

IT. C. 

so 

C 

AI 

1 

1 

Evisceration of 

Died 

5/29/37 


j 

i 

AX. , 






small intestines 
and colon; lacera- 
tion of mesocolon 
and large bowel 



oS 

Sons 

J. O. 

49 1 

c 

AX 1 

12 1 

3 

Evisceration of 

Died 

7/ 4/37 


1 

1 


1 


! 


colon and lacera- 
tion of the liver 




59 

85354 

H. A. 

27 

c 

AX 

5 

IS 

rjaceration of 
colon and serosa i 


7/12/37 

()0 

85171 

n. R. 

1 

29 

c 

F 

o 

1 22 

Perforation of je-. 


7/ 6/37 




















c r a 1 1 V c pneu- 
monia; shock 



61 

85133 

J. L. 

27 

c 

AX 

3 

1 

Evisceration of je- 

Pied 

7/ 5/3 1 






junuin and omen- 
tum, perforation 
of jejiimim, lac- 
eration of liver 

















and gall bladder 



62 

6o 

85729 

E. S. 

2S 

c 

Af 

o 

22 

X^aceration of liver 

I^ived 

7/22/3.7 

85(iS4 

L. T. 

iW 

c 

AX 

4 

24 

No visecjal injury 

T^ived 

7/21/37 

64 

5S906 

F. D. 

37 

w 

At 

1 

o 

Evisceration of je- 
junum; complete 
section of small 
intestines; jierfo- 
rntion of small 
intestines; shock 

Pied 

8/27/37 

i 

G5 i 

SC430 

.T. T. 

36 

c 

F 

or, 

12 : 

No visceral injury 

Lived 

8/11/37 

S09S3 

W. H. 



AX 

r> 

IS 1 

laceration of J 

Eived 

8/26/37 

66 

21 

c 


liver, free blood 



67 

S09S2 

W. H. 

29 

c 

AX 

2*4 

IS I 

Evisceration of J 

omentum 1 

..ived 

8/26/37 
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Table V — Cont’d 


SE- 

RIES 

CASE 

KO, 

HOS- 

PITAL 

CASE 

KO. 

INI- 

TIALS 

AGE 1 

^ACE 

SEX < 

1 

TIME 

BE- 

FORE 

)PERA- 

TION 
IN * 
HOURS 

DAYS 

IN 

HOS- 

PITAL 

POST- 

OPEUA- 

TIVE- 

LY 

PATHOLOGY 
FOUND AT 
OPERATION 

LIVED 

OR 

DIED 

DATE 

OF DIS- 
CHARGE 

C8 

86709 1 

ff. G, 

36 

c 

M 

21/2 

24 

Laceration of 
mesocolon 

Lived 

8/19/37 

69 

86437 ( 

c. 

30 

c 

M 

O 

29 

Laceration of 
liver, moderate 
amount of free 
blood 

Lived 

^ 8/12/37 

70 

87406 . 

J. s. 

28 

w 

M 

3Vj 

14 

Evisceration of 
omentum 

Lived 

9/ 5/37 

71 

86056 

P. D. 

46 

w 

M 

O 

13 

Perforation of je- 
junum 

Lived 

9/ 7/36 

72 

SS291 

T. J, 

33 

c 

M 

3 

1 

Laceration of gas- 
trocolic omentum ; 
obesity ; death 
due to loss of 
blood; no lacera- 
tion of viscus 

Died 

9/26/37 

73 

88191 

A. r. 

17 

c 

P 

2 

37 

No visceral injury 

Lived 

9/24/37 

74 

SS167 

F.^V. 

32 

c 

M 

4% 

IS 

Laceration of 
liver, perforation 
of diaphragm 

Lived 

9/23/37 

75 

S78S5 

|m.j. i 

34 

1 c 

: F 

5 

IS 

INo visceral injury 

Lived 1 

9/16/37 

76 

87827 

A. S. 

25 1 

w 

M 

6V2 

23 

No visceral injury 

Lived 

10/25/37 

77 

88571 

J. J. 

36 1 

c 

M 

m 

11 

Evisceration of 
omentum 

Lived 

10/ 3/37 

78 

88596 

L. \V. 

39 

c 

M 

1 

3 

Evisceration of 
omentum and 
colon ; shoe k ; 
perforated 
ascending colon 

Died 

10/ 7/37 

79 

89425 

T. W. 

27 

c 

M 

3 

21 

No visceral injury 

Lived 

10/21/37 

80 

89758 

J. B. 

36 

\v 

M 

6 

14 

Evisceration of 
omentum and lac- 
eration of omen- 
tum; 300 c.c. of 
blood 

Lived 

10/28/37 

81 

89930 

J,T, 

53 

w 

U 

2V2 

25 

Laceration of liver 
with perforation 
of diaphragm; 
300 c,c. of blood 

Lived 

10/31/37 

82 

89932 

U. W, 

. 26 

w 

U 

5 

14 

No -visceral injury 

Lived 

10/31/37 

S3 

91003 

G. A\ 

23 

c 

F 

4 

15 

Laceration of 
omentum 

Lived 

11/22/37 








Si 90500 R.F. 

So 90593 R. S. 4 


S(i 904S2 A. W. 3! 

87 901S5 C. C. 

SS 92372 A. P. 5« 

S9 92321 A. T. 22 C 

90 92314 B. R. 24 C 


91 92003 C. C. 44 C 

92 92206 P. G. 53 IV 


93 91811 C. AV. 24 

94 91923 M. M. 23 

95 93083 M. B. 39 

96 93216 J. AV. 42 

97 93721 n.J, 42 J 

qS 94299 M.E 39 ‘ 

AL I 

99 94793 M. M. 22 

100 SG330 Af.B. 23 


Evisceration of 
omentum 


11/12/3; 


5^4 4 Perforation of Died 11/14/37 

I small intestines 

a n d mesentery ; 

1,500 c.c. free 
blood; slioek 

2^2 IS Laceration of liver Lived 11/12/37 

35 Laceration of liver Lived 11/ 6/37 
ivitli perforation 
of diapliragm 

S \^2 20 J^o visceral injury Lived 12/22/37 

4 12 Evisceration of Lived 12/20/37 

omentum ; perf o> 
ration of ileum 

2 I 16 Retroperitoneal Lived 12/20/37 
hematoma ante- 
r i o r wound 
through postperi- 
toneum 

2Vj 30 Laceration of liver Lived 12/14/37 

5 20 Laceration of mes- Lived 12/18/37 

e n t e r y right 
hemothorax’ ; no 
free blood 

2 V 2 40 Retroperitoneal Lived 12/10/37 

hematoma (40 
da^’s due to arm 
injury) 

D/C* 16 Laceration of Lived 12/12/37 

liver; 150 i*.r. of 
blood 

14 !•'* Laceration of liver Lived 1/ 6/3S 

V 2 li5 Laceration of Lived 1/ S/3S 


16 

V 2 19 


Laceration of Lived j 1/ S/3S 
colon; eviscera- 
tion of omentum 

Xo visceral injury Lived 1/1 S/38 

Abfiominal cavity Lived 1/31/38 
tilled with blood 

Perforated ileum ; Lived 2/ 9/38 
300 c.c. blood 

l>ocp e])igastric Lived 2/28y3S 
artery; abdomen 
tilled with blood 
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Table V — Coxt’d 


SE- 

RIES 

CASE 

NO. 

HOS- 

PITAL 

CASE 

NO. 

INI- 

TIALS 

AGE 

RACE 

SEX 

TIME 

BE- 

FORE 

OPERA- 

TION 

IN 

HOURS 

DAYS 

IN 

HOS- 

PITAL 

POST- 

OPERA- 

TIVE- 

LY 

PATHOLOGY 
FOUND AT 
OPERATION 

LIVED 

OR 

DIED 

DATE 

OF dis- 
charge 

101 

97031 

\\\ H. 

29 

c 

M 

14 

18 

Perforated s t 0 ni- 
acli and meso- 
colon; 500 c.c. 
blood 

Lived 

3/28/38 

102 

64736 

A.B. 

38 

c 

M 

41/2 

15 

Penetrating stab 
n^ound of left 
lobe, liver, mod- 
erate blood 

Lived 

3/ 9/36 

103 

67653 

A. P. 

28 

c 

M 

3y. 

27 

Baceration of liver 

Lived 

5/15/36 

104 

09401 

J.N. 

29 

c 

F 

1 V 2 

IT 

Evisceration of 
omentum 

Lived 

6/25/36 

105 

71628 

M. E. 

24 

c 

F 

12 , 

17 

Laceration of epi- 
gastric artery 

Lived 

8/13/36 

106 

59207 

L. H. 

37 

c 

AI 

4 

10 

Laceration of dia- 
phragm; lacera- 
tion of colon 

Hived 

11/ 6/35 

107 

74888 

J. R. 

29 

c 

jM 

3 

32 

Evisceration of 
omentum 

Lived 

S/21/36 

lOS 

77740 

S. jM. 

36 

1 

c 

M 

sy. 

31 

Laceration of dia- 
phragm Avith evis- 
ceration of omen- 
tum 

Lived 

12/31/36 

139 

no 

S0576 

91206 

j 

1 

,Y.Y. 

A. B. 

i 

4S 

31 ' 

1 

^ c 

c 

i H 

M 

4 

2«4 

j 15 

IS 

No visceral injury 

No visceral in- 
jury; pelvis full 
of blood ; retro- 
peritoneal Iiema- 
toma 

: Lived 

Lived 

3/ 3/37 

8/31/37 

111 

112 

US 

98464 

9S409 

93863 

J, B. 

M. T. 

0. W. 

41 

32 

24 

w 

c 

c 

1\I 

P 

1 ! 

! 

6 

5 

143 

13 

45 

j 

Evisceration of 
omentum ; c 0 m- 
plete section of 
transverse colon ; 

1 laceration of ter- 

1 minal ileum; 

1 shock 

No visceral injury 

Lacerated kidney; 
through - a n d - 
through lacerated 
liver 500 c.c. 
blood in abdo- 
men; shock; kid- 
ney repaired ; ab- 
d 0 m e n opened ; 
liver packed; 
Sprengel i n c i- 
siou; pneumonia; 
secondare' opera- 
tion; acute intes- 
tinal obstruction 

Lived 

Lived 

Lived 

4/20/38 

4/23/38 

1/17/38 
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SURGERY 


Table V— Cont'd 


SE- 

RIES 

CASI 

NO, 

HOS- 
1 PITAL 

^ CASE 
NO. 

INI- 

TIALS 

AGI 

> 

: RAC 

E se: 

TIAII 
BE- 
FORi 
C OPER.^ 
TION 

IN’ 

HOUR 

DAY! 
" IN 

HOS 
[ PITA 
POST 

OPER. 

TIVE 
^ LY 

5 

' PATHOLOGY 

, FOUND AT 

OPERATION 

LIVE 

OR 

DIE! 

D DATE 

OF Dis- 
> CriAKOE 

114 


L. C. 

3S 

C 


o 

21 

lEvisceration of 
omentum 

Lived 

1 -J/IC/SS 

115 

97471 

H. S. 

44 

Jap 

) M 

O 

O 

IS 

Evisceration of 
omentum ; Iieuia 
toiua of colon 

Lived 

1 4/ 5/3S 

IIG 

97229 

E. A. 

38 

C 

M 

1 

26 

Evisceration of 
small intestine; 
perforated stom- 
ach and colon; 
400 c.c. blood; 
shock 

Lived 

4/ 1/3S 

117 

9G472 

C. S. 

38 

C 

]\r 

4Vi 

51 

Retroperitoneal 
h e m a t 0 m a; 
wound infection 

Lived 

n/n/ss 

IIS 

96994 ^ 

C. M. 

17 

C 

M 

2% 

IS 

Lacerated s^decn, 
veiy little free 
blood in perito- 
neum; splenecto- 
my 

Lived 

S/2G/37 

1.10 

10147 

J. J. 

26 

G 

M 

3V, 

24 

Three perforations 
in small intes- 
tine ; no hemor- 
rhage 

Lived 

6/22/3S 

120 

103349 

C.R. 

37 

C 

U 

2 

IS 

Small perforated 
fundus in gall 
bladder; c h o 1 c- 
cystostomy 

Lived 

7/27/38 

121 

104687 

C. R. 

D. 

28 

C 

AI 


12 1 

Laceration of ] 

liver; 100 c.c. 
free blood 

Lived 

S/28/3S 


105793 ( 

AW. 

28 

C 

M 

6 

23 I 

Evisceration of I 

omentum ; 10 0 

c.c. blood ; lacera- 
tion of spermatic 
artery 

Liived 

9/12/38 


107439 ; 

r.E. 

26 

C 

AI 

S 

19 L 

iacerated liver, L 
little free blood 

aved 1 

0/15/38 


10S218 ( 

4.B. 

21 

0 

V 

7 

13 V. 

Ivisceration of L 

omentum 

.ived 1 

0/31/38 


■ 

1. W. 

32 

C 

F 1 
! 
f 

4 

15 E 

visceral ion of L 

omentum 

ivod 1 

0/27/38 

126 

lOS-lCO I 

I.P. 

21 

c j 

f 

1 

M 1 

2*/. 

" i 

13 N 
< 

o visceral injury L: 
-)r bleeding 

ived j I 

1/ 4/38 










Table V — Cokt’d 


SE- 

RIES 

case! 

NO« 


HOS- 

PITAL 

CASE 

NO. 


ini- 

tials 


127 106363 


128 


129 


103111 P. K. 


G. P. 


IW. R. 


AGE 


130 


10350S 


25 


22 


30 


RACE 


SEX 


TIME 

BE- 

FORE 

;OPERA 

TION 

IN 

HOURS 


W 


A. J. 


31 


M 


M 


2y2 


M 


DAYS 

IN 

HOS- 

PITAL 

POST- 

OPERA- 

TIVE- 

LY 

PATHOLOGY 
found AT 
OPERATION 

LIVED 

OR 

DIED 

DATE 

OF dis- 
charge 

13 

Evisceration of 
omentum 

Lived 

9/23/38 


Evisceration of 
omentum 

Lived 

9/23/38 

3 

T h r 0 u g h-and- 
through stab 
Yvound of liver ; 
perforation of 
two small intes- 
tines 

Died 

7/23/38 

2 

T^YO perforations 
of terminal 
ileum ; eviscera- 
tion of omentum ; 
100 c.c. blood in 
1 abdomen 

Died 

7/30/3S 


Total number of cases 
Total number of patients that lived 
Total number of patients that died 
Mortality 

Total number of cases with no visceral injury 
Average time in hospital before operation, 3 


130 

111 

19 

17.3% 

29 

hours, 45 minutes 


Table VI 

Stab Wounds of the Abdominal Wall (Peritoneum Not Opened at Operation) 


SERIES 

CASE 

NO. 

aOSPITAL 

CASE 

NO. 

INI- 

TIALS 

AGE 

RACE 

SEX 

TIME IN 

HOSPITAL 

BEFORE 
OPERATION 
IN HOURS 

days in 

HOSPITAL 

BEFORE 

OPERATION 

LIVED 

OR 

DIED 

DATE 

OF DIS- 
CHARGE 

1 

65611 

0. L. 

34 

c 

F 

5V> 

11 

Lived 

3/28/36 

2 

70770 

C. T. 

23 

c 

M 

6V2 

7 

Lived 

7/23/36 


75887 

M. F. 

20 

C 

F 

71/2 

11 

Lived 

11/24/36 

4 

76087 

K. T. 

20 

C 

U 

4 

12 

Lived 

11/27/36 

5 

77656 

R. M. 

31 

C 

F 

7 

12 

Lived 

12/30/36 

6 

80267 

F. D. 

42 

C 

U 

0 

8 

Lived 

2/25/37 

7 

80508 

R. S. 

28 

C 

F 

h/2 

8 

Lived 

3/ 2/37 

8 

83090 

M. S. 

21 

C 

F 

4Vi 

9 

Lived 

4/29/37 

9 

83610 

J. S. 

50 

C 

:m 

3V^ 

16 

Lived 

5/11/37 

10 

84059 

W. S. 

37 

C 

INI 

0 

0 

16 1 

Lived 

5/26/37 

11 

85077 

M.B. 

27 

C 

u 

sv- 

10 

Lived 

7/ 3/37 

12 

87543 

L. J. 

26 

C 

F 

6 

10 

Lived 

9/ 9/37 

13 

90119 

J. S. 

22 

W 

M 

iiy> 

11 

Dived 

11/ 5/37 

14 

92430 

C. T. 

23 

C 

F 

4% 

14 

Lived 

12/23/37 

15 

94133 

W. S. 

48 

C 

U 

21/2 

13 

Lived 

1/27/38 

10 

94310 

W. W. 

20 

C 

U 

4 

11 

Lived 

1/31/38 

17 

95298 

J. S. 

31 

C 

INI 

41/2 

13 

Lived 

2/21/38 

IS 

66093 

II. L. 

25 

C 

U 

6y> 

10 

Lived 

4/ 8/38 

19 

98252 

Q, S. 

22 

C 

F 

10V2 

10 

Lived 

4/20/38 

20 

1034G4 

.1. S. 

36 

C 

:\i 

0 

24 

Lived 

7/29/38 

2.1 

101850 

E. 0. 

16 

C 

F 

21/2 

12 

Lived 

7/ 1/38 

oo 

103007 

J. W. 

15 

c 

M 

3 

7 

Lived 

7/21/38 

23 

106402 

J. 0. 

22 

w 

M 

4 

7 

Lived 

9/25/38 


Total number of deaths 
Total number of patients ^Yho lived 
Average time in hospital before operation, 4 hours, 55 
Average number of days in hospital 
j^Iortality 


0 

minutes 

11.7 

0 
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Table vn 


ST.Ui Wouyps OF TUE Abpomixal -Wall (Pekitoa-eal Cavity Exi-lored) 








TIME IN 

DAYS IN 
HOSPITAL 
BEFORE 
OPER.VTION 



SERIE£ 

CASE 

XO. 

HOSPITAI 

CASE 

NO, 

INI- 

TIALS 

AGE 

RACE 

SEX 

HOSPITAL 
BEFORE 
OPERATIO^ 
IN HOURS 

LIVED 

OR 

PIED 

PATE 

OF dis- 
charge 

1 

2 

62620 

63129 

H. J. 

J. W, 

33 

21 

c 

c 

M 

F 

5 

Ii/a 

14 

11 

Lived 

Lived 

i/io/.se 
2 / 2 A 16 

3 

63508 

A. P. 

21 

w 

M 

3 

11 

Lived 

(AOR) 

2/n/3fi 

4 

665S4 

hi. S. 

31 

c 

iV 

3 

r> 

Died 

4/20/36' 

5 

6S95B 

s. 

35 

c 

u 

4 

41 

Lived 

6/15/3S 

6 

6SS36 

F. G. 

13 

IV 

M 

3V. 

15 

Lived 

6/13/36 

7 

69401 

J. N. 

29 

c 

F 


17 

Lived 

6/25/30 

8 

69889 

U, 

IS 

c 

M 

3 

14 

Lived 

7/ 6/30 

0 

70761 

IV. U. 

27 

c 

M 

2% 

15 

Lived 

7/23/36 

10 

719S0 

V. J. 

42 

C 

U 

0 

12 

Lived 

S/20/S0 

11 

74404 

h. H. 

30 

c 

F 

6 

14 

Lived 

I0/lS/3(> 

12 

78460 

K A. 

3S 

c 

M 

2 

23 

Lived 

3/1S/37 

13 

79S3S 

C. P. 1 

23 

' c 

M 

3 

13 

Lived 1 

7/12/37 

14 

80291 

P.M. 

20 

c 

K 1 

3V> 1 

11 

Lived 

2/25/37 

15 

1 81046 

S. B. 

'• 35 

c 

' U 

3y: 

IS 

Lived 

! 3/15/37 

16 

85542 

S. P. 

27 

c 

H 

2 ' 

24 

Lived 

7/14/37 

17 

S5S05 

w. ir. 

27 

c 

U 

n 

O 

22 

Lived 

7/23/37 

IS 

86253 


27 

c 

F 

5 

21 

Lived 

8/ 7/37 

19 

86967 

L. IV. 

25 

c 

M 

11/2 

15 

Lived 

S/25/37 

20 

90616 

IV. F. 

42 

c 

M 

4 

5 j 

Died 

n/15/37 

21 

92462 

P. M. 

23 

c 

M 

2y 

11 

Lived 

12/24/37 

22 

92147 

IV. A. 

20 

c 

U 

6 " 

17 

Lived 

1/17/38 

23 

92192 

J. C. 

39 

c 

U 

13 

15 

Lived 

1/ 3/38 

24 

70270 

B. B. 

28 

c 

F 

2,1/, 

10 

Lived 

7/24/36 

25 

S394S 

A. J. 

24 

c 

F 

6 

13 J 

Lived 

5/22/37 

26 

92407 

S. H. 

44 

c 

F 

71/2 

9 ] 

Lived ; 

J 2/23/37 

27 

99425 

J-. S. 

45 

c 

M 

2V^ 

1 1 

lied 

5/15/3S 

2S 

105290 

I. S. 


c 

F 

3 

10 1 

drived , 

9/ 2/38 

29 

105S74 

J. S. 

30 

c 

F 

21/2 

12 Lived 

9/14/3S 

30 

1016S3 

B. 

41 J 

c 

F 

24 

47 /Lived j 

6/27/33 

31 

102335 

J. B. 

24 1 

c 

M 

4 I 

4 1 Lived j 

7/10/38 


Total number of cases ol 

Total number of deaths 3 

Total number of patients who lived 2S 

Average time in hospital before operation, 4 hours, .^2 minutes 
Average number of da vs in hospital of patients who lived 17 

Mortality 9>G79f 


tinal tract. As seen from some of the tahJes, patients often ])reseiit 
combined injuries of tiie chest and abdomen. 

The anesthesia used in these eases was oi)en cone et/ier or nitrons 
oxide oxygen and ether anesthesia, t'luier no conditions shotdd s’pinat 
anestliesia he used in exjdoring pcnctnitin^ stub wounds of the abdo- 
men, because if tJieiT is pmTorat ioji of iJie intestijjos, the increased 
peristalsis adds greatly to the amount of spill of abdominal contents 
in the abdominal cavity; and also, if there is an intraabdorninal liemor- 
rliage of any amount, tite low blood pressure contraindicates spinal 

anestliesia. 


Drainage 
the opinion 


was used in the majority of these eases and we are still of 
tiiat these cases should not he sutured without drainaire. 
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Table VIII 
Mortality 


SE- 

RIES 

CASE 

XO. 

HOS- 

PITAL 

CASE : 
NO. 

INI- 
riALS ' 

AGE 11 

lace 

SEX ( 

TIME 

BE- 

FORE 

OPERA- 

TION 

IN 

HOURS : 

BAYS 

IN 

HOS- 

PITAL 

be- 

fore 

DEATH 

PATHOLOGY 
FOUND AT 
OPERATION 

CAUSE OF 
DEATH 
FROM 

MEDICAli 

EXAM- 

INER’S 

RECORDS 

DATE 

OF 

DEATH 

9 

11 

14 

65763 ^ 

66334 ! 

66880 ( 

,V.G. 

H. 

C. R. 

36 

W 

M 

M 

2 

2 1 

2 

1 

Shock, tension; 
pneumothorax 

Perforation of 
ileum and sig- 
moid colon 

Laceration o f 
spleen, stom- 
ach, and dia- 
phragm 

Hemor- 

rhage 

and 

, sepsis 

1 Acute 

1 suppu- 
rative 
perito- 
nitis 

4/ 1/38 

: 4/14/38 

4/27/38 

20 

09862 

J.IV. 

21 

C 

M 

9 

3 

Perforated 
stomach, 
spleen, with 
splenectomy 

Acute 

suppu- 

rative 

perito- 

nitis 

1 7/ G/30 

30 

74953 

1 

J.M. 

35 

w 

M 

m/, 

1 

6 

Perforated 

stomach 

i 

Acute 
suppu- 
rative 
i perito- 
nitis 

11/ 2/30 

1 

1 

35 

! 

77695 

\\ A. 

! 

36 

1 

c 

M 

4 

1 2 

i 

Laceration o f 
liver; 200 c.cJ 

' blood ! 

1 

i 

Acute 

suppu- 

rative 

perito- 

nitis 

and 

sepsis 

12/31/36 

Cl 

85133 

J. L. 

27 

c 

M 

3 

1 

Evisceration of 
ne junum a n d 
omentum; lac- 
eration of 
liver and gall 
bladder; 750 
c.c. blood; 
died at close 
of operation 

! 

7/ 5/37 

5S 

85113 

1 

J. 0. 

49 

c 

U 

12 

3 

(Refused o p- 
eration 10 
hours.) First 
operation; 
Evisceration of 
colon and 
omentum; lac- 
eration of 
liver 

Second opera- 
tion: For hem- 
orrhage, 1 a c- 
cration of 
mesocolon 

General- 

ized 

perito- 

nitis; 

broncho- 

pneu- 

monia 

7/ 4/37 
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Table VIII— Co.vt’d 


SE- 

RIES 

CASI 

KO. 

HOS- 
; piTAL 
i: CASE 
NO, 

ini- 

tials 

, AGI 
> 

: RAC 

E se: 

TIM] 

BE- 
FORB 
C OPEIL 
TICK 
IN 

HOUR 

3 BAY 

IN 

] HOS 
PITA 

; BE- 

FORI 
S BEAT. 

s 

PATHOLOGY 
L FOUNB AT 

OPERATION 

II 

CAUSE 0 
BEATJI 
FROM 

MEDICAl 

EXAM- 

INER 

RECORDS 

F 

DATE 
fj OF 

DEATH 

57 

84133 

A. K. 

. 30 

C 

AI 

1 

1 

Evisceration o 
small intestin 
ami colon ; lac 
eration o 
mesoc 0 1 0 n 
perforation o 
colon; shock 

f Shock 
e and 
lienior- 
f rliage 

) 

f 

5/29/37 

45 

81002 

r. L. 

60 

C 

Ar 


6 

Lacerate c 
liver; postop 
erative pneu 
nionia h y p o 
static a s t li- 
niatic heart 
disease 

General- 

ized 

perito- 

nitis 

Avitli 

para- 

lytic 

ileus, 

hypo- 

static; 

pneu- 

monia 

4/ 3/37 

44 

’ S0409 

S. M. 

47 

W 

1 

AI 

2y, 

1 

Stah ^vouml of 
stomacli colon, 
spleen ; evis- 1 
cc rati on of i 
0 111 e n t n m ; 

1 s p 1 e n e c- 
tomy; 100 c.c. 
of blood 

Shock 

hemor- 

rhage 

into 

abdom- 

inal 

cavity 

2/27/37 

r,s 

70067 

R. M, 

31 

C 

AX 

4Vj 

6 

Perfo rated 
jejunum; no 
shock; lacera- 
tion of mesen- 
tery 

Acute 

suppu- 

rative 

perito- 

nitis 

V 3/37 

79 

88506 

L. ^V, 

39 

c 

AI 

1 

3 1 

Gvisccratiori of , 
0 m e n t u m, 
colon ; shock ; 
perfo r a ted 
a s c e n d- 
in^j colon 

Acute 

suppu- 

rative 

perito- 

nitis 

10/ 7/37 

SO 

90953 1 

R. S. 

■ 

45 

i 

c 

1 

j 

AX 

i 

4 I 

1 i 

Perforated j 
small intestine 
and m e a e n- 
tery; 1,5(10 
c.c. free 

blood : shoch 

( rr‘fiised op* 
[•ration 5 
flours l ' 

Veute 1 

siipim- 

rative 

f)erito- 

nitis 

i 

VM/37 
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Table VIII — Coxt ’d 


SE- 

RIES 

CASE 

xo. 

HOS- 
PITAL 
CASE. ■ 
XO. 

INI- 

TIALS 

AGE ] 

RACE 

SEX < 

TIME 

BE- 

FORE 

OPERA- 

TION 

IN 

HOURS 

DAYS 

IX 

HOS- 

PITAL 

BE- 

FORE 

DEATH 

1 

PATHOLOGY 
FOUND AT 
OPERATION 

i 

CAUSE OF 
DEATH 

FROM 

medical 

EXAM- 

INEPu^S 

RECORDS 

DATE 

OF 

DEATH 

4 

66584 : 

L. S. 

31 

c 

M 

3 

2. 

Penetrat-' 
i n g stab' 
Av 0 u n d 0 f i 
chest ; hemo- 
thorax and 
p n e u m 0 - 
thorax; death 
likely due to 
bed injuries; 
abdomen 
opened ; me- 
diastinal em- 
physema ; no 
laceration of 
viscus 

Termi- 

nal 

broncho- 

pneu- 

monia 

j 

! 

1 

1 

4/20/36 

72 

88291 

1 

1 

1 

T. J. 

, 33 

! 

c 

M 

i 

j 

3 

1 

! 

1 

Laceration of 
gas trolic 
0 m e n turn; 
1,5 0 0 c.c. 

blood; shock; 
obesity; death' 
due to loss of' 
blood 

Hemor- 
1 rhage 
and 
shock 

9/26/37 

85 

90500 

1 

R. P. ' 

40 

1 

c 

! 

M 

6 

2 

Evisceration of 
omentum ; re- 
fused opera- 
tion 4 to 5 
hours 

Acute 
suppu- 
rative 
perito- 
nitis ; 
sepsis 

11/12/37 

20 ’ 

90616 

»Y. F. 

42 

c 

U 

4 

5 

N 0 n p e n e- 
trating stab 
wound; peri- 
t 0 n e u m 
opened; retro- 
p e r i t 0 - 1 
n e a 1 h e m a- 
toma; no free 
blood; lacer- 
ated kidney ' 

Sepsis ; 
acute 
suppu- 
rative 
perito- 
nitis ; 
broncho- 
pneu- 
monia 

11/15/37 

i 

04 

8590G 

F. D. 

37 

w 

M 

1 

2 

Evisceration of 1 
j e j u n u m ; 
complete sec- 1 
tion of small 
intestine; per- 
forated small 1 
intestine; 
S inch stab 
wound of up- 
per abdomen ; ! 
shock 

General- 
ized 
perito- 
nitis ; 
hypo- 
static 
pneu- 
monia 

S/27/37 
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Table VIII— Cokt’d 


SE- 

RIES 

CASE 

NO. 

HOS- 

PITAL 

CASE 

NO. 

INI- 

TIALS 

AGE 

]]ACE 

: SEX 

TIME 

BE- 

FORE 

OPERA 

TION 

IN 

HOURS 

days 

IN 

IIOS- 

• pital 

BE- 
FORE 
; DEATH 

PATHOLOGY 
FOUND AT 
OPERATION 

1 CAUSE OF 
DFL\TII 

FROM 

MEDICAL 

EXAjr- 

INER^S 

RECORDS 

] 

DATE 

OF 

DIhVTII 

mo 

99425 

J. S. 

45 

C 

M 

2% 

1 

Shock, post- 
mortem x-ray 
sliowed V e r y 
large pericar- 
dial shadow 

Hemo- 

peri- 

cardium 

5/15/3S 

129 

103111 

! 

P. K. 

1 

30 

1 

w 

M 

2 

1 

3 

Tlirough - and - 
tliroiigh stab 
^ w 0 u n d of 
liver; perfora- 
tions of two 
small intes- 
tines 

Perito- 

nitis 

7/23/3S 

130 

10350S 

A. J. 

31 

0 

M 

2% 

9 

T w 0 perfora- 
tions of termi- 
nal ileum; 
evisceration of 
omentum ; 100 
c.c. blood in 
omentum 

Slioek 

and 

perito- 

nitis 

7/33/3S 


Total nun^bcr of deatlis 

Deaths from peritonitis 11 

Deatlis from hemorrhage (» 

Combined al)dominal and chest lesions d 


altlioiigh we frankly admit the tendency of most surgeons today is not 
to use drainage. We have seen no harm result from tlic intelligent 
use of drainage and we are of tlie opinion that our mortality lias been 
lowered as the result of its use. A blood bank makes blood instantly 
available. In the absence of readily available Idood, Avlien serious eases 
are admitted to a hospital, immediate intravenous injection of 50 per 
cent glucose followed by normal saline solution as a sIoav di’ij) is indi- 
cated. 

It is necessary to study and watcli the water balance of these i)aticnts 
A’crv closely, so that there will l)e no postoperative de by d ratio]!. 

In instances whore the knife penetrates the mobile portion of the 
lai’ge bowel, such as tlie transverse colon and sigmoid, it is our prac- 
tice to exteriorize that portion of the large bowel, in an elTort to lessen 
the incidence of peritonitis. This we unhesitatingly rocomniend, as 
sho\Mi by tlie following case repoi't. 

In Table VIIT, the details of the moi’talitv arc outlined. The cause 
of death was obtained from the records of the Medical Examiner s Of- 
fice of Now York Tity. and for this kindno.ss wo thank tlicm. 


RrronT* Yo. 14-')?.], rKlmitfcd Dor. t, 10^7; nditlf white mah* brought 

fh^hn-^rntnl stifTenng from a yrlf wilirto.! wouiu], arc] on nrlini.-ion 

« ;i:' i. - "■ 


.«rvpra1 loop** 

Tlir larrration of flu* abaorninn} 


Table IX 

Cases Exhibiting Severe Shock on Admission 


CASE 

SERIES 

NO. 

HOS- 

PITAL 

CASE 

NO. 

ini- 

tials 

AGE 

RACK 

SEX 

time 

BE- 

FORE 

OPERA- 

TION 

IN 

HOURS 

DAYS 

IN 

HOS- 

PITAI, 

be- 

fore 

OPERA- 

TION 

PATHOLOGY 

FOUND AT 
OPERATION 

LIVED 

OR 

DIED 

8 1 

55658 

F. R. 

25 

C 

F 

9 

13 

Retroperitoneal hematoma ; 
two small perforations of 
ileum ; shock ] tension pneu- 
mothorax of cliest 

Lived 

27 

73259 

W. B. 

43 

C 

M 

21/a 

23 

Shock, likely due to pre- 
admission ; hemorrhage 

from lacerated tendons 

Lived 


7S462 

R. B. 

21 

C 

M 

2% 

17 

Mild shock; evisceration of 
omentum; lacerated serosa 
colon 

Lived 

39 

79276 

W. H. 


C 

M 

1 

42 

Mild shock; evisceration of 
jejunum, perforation of 
jejunum; wound infection 

Lived 

47 

81338 

a. X. 

44 

IV 

M 

ii/„ 

23 

Evisceration of omentum ; ■ 
hemothorax ; postoperative 
shock 

Lived 

48 

82127 

R. M. 

1 

C 

F 

61/2 

22 

Shock; 500 c.c, blood in 
peritoneum ; lacerated 
omentum ; atelectasis left 
lower lobe 

Lived 

57 

84133 

U. c. 

30 

C 

M 

1 

i 

1 

Shock; evisceration of small' 
intestines and colon; lacer- 
ation of mesocolon and 
large bowel 

Died 

GO 

85171 

D. R. 

29 

C 

F 

1 

2 

i 

22 

Three perforations of jeju- 
num; postoperative lobar 
pneumonia; shock 

Lived 

fi4 

S590G 

F. D. 

37 

1 IV 

j 

M 

1 

1 

2 

Shock; evisceration of jeju- 
num ; complete section and 
perforation of small in- 
testine 

Died 

72 

88291 

T. J. 

33 

c 

IM 

3 

1 

Laceration of gastrolic 
omentum ; obesity ; death 
due to blood loss ; no lacer- 
ation of visciis 

Died 

79 

88596 

L. W. 

39 

c 

M 

1 

3 

Evisceration of omentum 
and colon; shock; perfo- 
rated ascending colon 

Died 

SG 

90953 

R. S. 

45 

c 

M 

51/. 

4 

Perforated small intestine 
and mesentery; 1,500 c.c. 
blood ; shock; refused 
operation 5 hours 

Died 

114 

93683 

C. AV. 

24 

c 

M 

5 

45 

Lacerated kidney throiigh- 
and-through ; lacerated 
liver; 500 c.c. blood; kid- 
ney repaired ; liver packed ; 
Sprengel incision 

Lived 

117 

97279 

E. A. 

3S 

c 

U 

1 

26 

Shock; evisceration of small 
intestine; perforated stom- 
ach ; 400 c.c. blood 

Lived 

120 

99425 

J. S. 

45 

c 


21/4 

1 

Shock ; post-mortem x-ray 
showed very large peri- 
cardial shadow 

Died 
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parietes w’as o inches in length below the umbilicus on the right side. Four inches 
of the terminal ileum, about 12 inches from the cecum, were completely severed from 
the mesentery’ and contained three separate incisions. This was excised and a lateral 
anastomosis “with a Murphy button was made. The transverse colon was com- 
pletely severed and a double barrel colostomy was made. On Feb. 26, the colostomy 
spur was crushed, and on iMarch 30, the colostomy was closed. The patient wont 
home two weeks later in good condition. 

CONCLUSIONS 

1. Immediate surgical investigation of all cases of stab wounds of 
the abdomen and abdominal wall is recommended. 

2. Spinal anesthesia should not be used in these cases. 

3. These cases require careful preoperative and postoperative care. 
The use of slow drip blood transfusion in all cases admitted in shock 
is a most helpful procedure until hemorrhage has been controlled. 
Water balance should be maintained by means of continuous intravenous 
glucose or saline drips. 

REFERENCES 

McGowan, Frank J.: Penetrating Wounds of the Abdomen, Ann. Surg, 102: 305, 
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SPONTANEOUS HBSIATOjMA OF THE ABDOMINAL WALL 
J. 0. Lisenby, M.D., Atmore, Aea. 

A lthough spoutaaeous hematoma of the abdominal ^vall \vas de- 
. scribed by Hippocrates and Galen, the condition is of relatively 
infrequent occurrence, and little research has been devoted to it until 
recent years. Many authors have speculated as to its etiology and its 
predisposing causes, but conclusive evidence is still lacking. Full de- 
scriptions of long series of cases serve to clarify these unusual surgical 
conditions. I add three cases to the published record, two such crises 
in a single patient, an occurrence which, from a rather exhaustive search 
of the literature, seems to be unique. 

Jlaydl,^ in 1882, gave us our first comprehensive discussion of spon- 
taneous hematoma of the abdominal wall, reporting fourteen cases; and 
the literature since that time has contained an increasing number of 
articles on the subject, until a considera1)le number of cases are now 
on record. 

ETIOLOGY 

Cullen and Brbdel,^ in a most comprehensive stud}" of the rectus 
abdominis muscle, its nerve supply, sheatlis and blood vessels, have 
sho\Yn the most x)robable accidents to it which may occur as a result of 
previous disease, or in the presence of unusual strain, when the muscle, 
either partially or in its entirety, is in a state of maximum contraction 
or relaxation. They believe that most cases are due to (1) the greater 
frequency Avith which hyaline degeneration of muscle fibers follows acute 
infectious diseases in the rectus abdominis than in otlier muscles of the 
body; (2) the excessive change in length between maximum contraction 
and stretching of the lower rectus; (3) the vulnerability of the veins 
accompanying the inferior epigastric artery; (4) unusual muscular 
exertion; (5) pregnancy; (6) heart disease; and (7) hemorrhagic dis- 
ease. 

Age was considered a strongly predisposing factor by Block, ^ Mc- 
Carty/ Dencks,'' and Krummel,^ and most otlier writers on tliis subject 
have believed the age of the patient to be an impoi'tant factor. Quite 
as large a group lias considered sudden, severe, muscular strain; the 
sex of the patient; ])rcgnaney; and previous acute, infectious disease, 
Cfiually impoi’tant in determining a cause for this emergency. It is 
inlevesting to note that cases arc recorded in which there was no un- 
usual sudden or severe muscular action, but in which only moderate 
muscular activity was followed by a hematoma of the abdominal wall. 
The preponderance of evidence, gathered from a study of the literature, 
would indicate, liowever, that in almost every case there have been pres- 


Ueccivetl for publication, February 28, 1039. 



262 


SURGERY 


ent great muscular strain, advancing age, previous acute infectious dis^ 
ease, or pregnancy, either singly or in combination. 

PATHOLOGY 

No distinctive pathologic changes are to be seen in these cases, other 
than those which may be attributed to previous infection or degencra' 
tive changes due to age. Cullen and BrodeP observe: ‘^It seems quite 
clear that Zenker’s degeneration of the recti muscles is a not infrequent 
accompaniment of influenza and influenzal pneumonia and that the 
muscle fibers become so friable that rupture occurs with varying degrees 
of hemorrhage/^ Dencks,® in reporting the results of microscopic exami- 
nation of the rectus muscles and the epigastric A^essels, stated that 
arteriosclerotic changes which would usually be found in patients of the 
same age were present, but that in none was there unusual pathologic 
change. 

SYiUPTOlUATOLOGY 

Pain is almost alwa3"s the primary and most imirortant s^'mptoin. It 
is usuallj^ sudden and severe, but at times it is mild and may or may 
not increase in intensitjL Second, there is always a palpable mass, which 
vary from one inch to several inches in diameter. The depth of 
the hematoma in the abdominal Avail Avill determine the size of tlie mass. 
If located between the posterior rectus and tlie peritoneum, a larger 
proportion Avill protrude posteriorly, than project anteriorly against the 
skin. Occasionally there will be hemorrhage of sufficient size to produce 
marked prostration, Avith moderate elevation of temperature and leiico- 
cytosis. Ecchj^mosis is considered a most important symptom, but it Avas 
not present in tiny one of my cases. Due to the obscure s^miptomatology 
and the number of other conditions simulated, the diagnosis is difficult, 
unless one has studied the literature on the subject or has seen other 
cases previouskv. 

Spontaneous hematoma of the abdominal Avail has been mistaken for 
almost OA'eiy common or uncommon condition of tlie abdominal cavity 
and its contents. Acute emergencies as Avell as chronic diseases have 
been suspected, such as acute and chronic appendicitis, oAmrian cy.st and 
abscess, ectopic pregnancy, intestinal obstruction, acute and ciironie 
cliolecystitis, acute pancreatitis, perforated gastric and duodenal nicer, 
tlirombosis and intussusception, a’oIvuIus, degenerating fibroids of the 
uterus," calculi of the kidney, ureter, and bladder, and numerous types 
of malignant and benign groAvtIis. 

niAoxosis 

Diagnosis Avill depend almost completely upon the cliniciai/s being 
''hematoma conscious,'’ for he must think immediately of this condi- 
tion Avheu confronted Avith a painful mass in the abdomen (abdominal 

ID of sudden formation, occurring during pregnancy in an older 
^ ;n o nerson avIio has recently had an acute infectious disease. 
The mass varies in diameter from 1 to S incJios in tlie eases reported in 
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the literature. The crisis is often preceded b}" a sudden violent muscular 
effort, such as sneezing, coughing, or during great muscular activitj^ as 
in soldiers or acrobats. Robertson® believes the condition may be 
diagnosed by grasping the mass laterally with both hands and attempt- 
ing to draw it away from the abdomen. The fact that the tumor is 
palpable when the rectus muscle is both relaxed and taut is of consider- 
able importance in making a diagnosis. 

Since the hematoma points posteriorly between the rectus muscle and 
the peritoneum, pain from the peritoneal irritation is produced and 
intra-abdominal masses, new groAvths, and congenital abnormalities must 
be excluded. 

TREATMENT 

Immediate diagnosis and operation for removal of all clotted blood, 
ligation of all ruptured vessels, and suture of the torn muscle constitute 
the undoubted treatment of choice. The advisability of providing for 
drainage will depend on the extent of the hemorrhage and the opinion 
of the individual surgeon. Operative mortality in this condition has 
been very low and prompt surgical attention Avith supportwe treatment, 
AAhen necessarj^, should yield satisfactory results. 

In the ease of a small hematoma causing only mild discomfort, it maj^ 
be permissible to delay operation, as aa'rs done in one of my cases; but 
even here the possibility of suppuration is so great that immediate 
operation is advocated by a majority of the surgeons treating this con- 
dition. 

CASE REPORTS 

The reports given here include one case, that of a Avhite houseAvife, 
57 years of age, in Avhom the condition occurred once; and the other, 
a Avhite houseAvife in AA^hom this emergency occurred first at the age of 
36 years and again at the age of 41 years. This recurrence is interest- 
ing since no other such instance has been discOA^ered in the literature. 

Case 1 .- — A 'white housewife, 57 years of age, suffering from a cough of several 
ilays' duration, complained of mild soreness in the left upper abdomen which was 
cmpliasized by coughing. She had been awakened about one hour after retiring 
and had discovered a mass in the upper left rectus at the site of the pain from 
which she had suffered for the previous three or four days. The patient was 5 feet, 
2 inches tall and weighed 185 pounds, with a systolic blood pressure of 35S and 
diastolic pressure of 60. AA'hen examined about an hour after the condition was 
first noted, the mass was about inches in diameter. Since it was not verj’ pain- 
ful or tender, it was allowed to remain in situ and was completely absorbed in about 
four weeks. 

Case 2.— In February, 1935, a white housewife 36 years of age, while walking 
in the street, coughed violently and immediately felt a sharp pain in tlie lower right 
abdomen. The pain was so severe that she had to be carried to her home in an auto- 
mobile. AVhen examined about two liours later, a n\uss was discovered in the site 
of an old right rectus incision about one inch below the umbilicus. The mass meas- 
ured about 2 by 3 inches aud was very tender, with moderate rigidity in this area. 
Temperature was 99.3®; pulse, 104; blood pressure, 11S/7S; 3,590,000; 
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lieinoglobin, SO per cent; W.B.C., S,000; polyiiuclears, 65 per cent; coagfiilatioa time 
nas normal. There ^vns no nausea or vomiting and no distention of the abdomen, 
A friend, a professor of surgery in a Southern medical school, ^Yas visiting me at 
the time and was asked to e-vamine the patient. A tentative diagnosis of ovarian 
cyst was made. At operation, four days later, a midlinc incision revealed the pres* 
ence of blood, posterior to the rectus, which had extravasated to the midlinc. Tlio 
peritoneum was not opened. About six* ounces of clotted blood were removed and 
the rectus muscle was sutured. The wound was closed and a Penrose drain ^Yas 
inserted througli a stab wound over the lower border of the original mass. RecoV' 
ery was uneventful. Five years later, lacking one month, the same patient, while 
cougliing violently about -t A.jr., felt a similar ixnin, sudden and severe, in the lower, 
left abdomen. Having seen a similar case since this patient ^s original attack and 
having read increasingly numerous discussions of the .subject in tlie medical litera- 
ture, the origin of the mass was recognized at once. It was located in the left 
rectus muscle; formation was sudden following violent coughing. At operation, a 
horizontal incision was made, about two inches in length, just over tlie mass; the 
clotted blood was evacuated; several bleeding points were ligated; the torn muscle 
was sutured and tlie incision was closed with a cigarette drain, which was left in 
place for forty-eiglit hours. Tlie patient left the hospital in four days, following 
warnings to avoid violent coughing in the future. 

SUMMARY 

When subjected to great strain by violent contraction of its upper i>or- 
tion, pathologic changes in the lower tliird of the rectus alKlominis 
nuisele eai^se tearing of the inferior epigastric artery, due to its vulner- 
able position. 

Pulmonary conditions producing couglis of a violent nninre constitute 
one of the most common causes of spontaneous licmatoma ol' the ab- 
dominal wall. 

Other factors of major importance in tlie etiology of this condition are 
increased age, pregnancy, and violent muscular activity. 

It is possible that further studies in the chemistry of Hie blood and in 
avitaminosis may throw more light on the cause of sncli accidents to 
muscles and Idoocl vessels. 
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MUSCLE FLAP REPAIR OP PERFORATIONS IN THE LARGER 
ARTERIES OP DOGS 

Robert M. Isexberger, M.D., \\aTH the assistance of M. C. Carroel, 

Kansas City, Kan. 

(From the Department of Pharmacology, University of Kansas School of Medicine) 

T he modern methods of blood vessel surgery origiiuUed in 1899, 
when Dorfier’s experiments^ demonstrated the value of using hue 
silk, small round needles, and a continuous suture embracing all coats 
of the injured vessel wall. These principles were later ineor];)orated in 
the welhkno^Yn procedure introduced by CarreP in 1902, Watts® also 
used this technique successfully in thirteen circular anastomoses of the 
carotid artery without the development of thrombosis. Microscopic 
examination of the suture lines, tweuty>eight to eighty-two days after 
operation, showed gradual restoration of all elements of the arterial Avail 
except the inner elastic membrane. 

In 1911, Dorfier’s results Avere extensively confirmed by Guthrie/ 
who accomplished surgical repair of many different types of experi- 
mental Avascular injury. One metliod described b}" Guthrie Avas the 
application of a ‘'patch.'’ It consisted of a segment of A^ein wall su- 
tured over the opening in the injured vessel in instances in Avhich 
patency of the lumen Avas jeopardized. This complicated and difficult 
procedure was said to be indicated Avhere simple suture might lead to 
constriction of the lumen ])eeause portions of the A^essel Avail were 
actually missing or had to be removed. 

In 1914, Horsley"* reported that rapid hemostatic effects followed tlie 
application of detached muscle fragments to the cut surface of the 
braim liver, and other soft tissues. By microscopic examination, he 
observed the presence of blood platelets and fibrin fibrils in the plane 
ot contact, within a few minutes, and commented as folloAvs on the 
vStrongth of the fibrinous adhesion formed between the tAvo surfaces: 
'‘Much adiiesion is necessarily limited by the pressure at which the blood 
is escaping from the bleeding point. By direct experiments on divided 
arteries (including the aorta) in the cat and dog, I found that a muscle 
fragment hemostasis would resist as much as 60 to SO mm. of mercury 
blood prcvssurc.'' 

Thvombokinesis, adhesiveness, and aseptieity Avere regarded by Hors- 
ley as important properties of muscle fragments in the control of hemor- 
rhage. Horsley compared this thromhokinetie action of detached muscle 
to results first described ])y Wooldridge" in whicii the addition of tissue 
jui^lo blood iu‘cclerated its coagulation. Rislcy* also observed that 


UFcpivotl for nublicntion, Fol>ruar\* 7, in?50. 
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Biuscle fragments readily unite to bleeding surfaces to which they arc 
sutured and form a smooth solid sear, serving as ideal hemostatics in 
wounds of parencliymatous organs. Cl ute® recently Jjas emphasized the 
value of muscle transplants to the general surgeon for control of oozing 
ill the field of operation. He states that troublesome bleeding may be 
readily stopped by the use of either free or viable muscle grafts. 

METHOD 

In our experiments perforations made by incisions into the femoral 
and carotid arteries of normal dogs were closed by means of luuselc 
flaps applied to or around the vessels. Tins procedure is not difficult 
and is well adapted for immediate hemostasis, permanent healing, and 
the preservation of normal patency of the vessel lumen. Tissue juices 
exude from the raw muscle and precipitate fibrin within a few minutes 
along the plane of contact between the living muscle and the wall of the 
injured artery. The fibrin adheres firmly, retracts promptly, and acts 
mechanically to close all minute openings through which blood might 
esea^iie. In five to ten mimxtes the adhesion formed is sufficiently firm to 
i*esist artei'ial pressui*e. Ordinarily thei^e is little tendenc.v to stasis or 
occluding thrombosis, and the function of the vessel as a blood carrier 
is rapidly restored to normal. 

The following principles of tecliniquo arc important in successful 
experimental repair of a wounded artery by the applicalion of a miisch 
flap. Immediate hemostasis is accomplished by Anger pressure on the 
muscle flap over the wounded area. The freshly denuded muscle, having 
a good pedicle, is applied either directly to the vessel wall, or is wrapped 
in a suitable number of coils around tlie artciy. Good apposition is 
obtained by Arm pressure for one minute Avith tlie overlying fingers. 
ContiniTed pressure may be necessary for several minutes, usually from 
five to tei\, while all crevices through which blood might escape arc being 
sealed by precipitation and retraction of fibrin. The finger pressure 
applied at tins time should not be sufficient to ])roduce appreciable stasis 
Avitliin tlie vessel. The flow of blood under full force is alloAvcd ns soon 
as possible, under control of pressure carefully af)p]ied to tlm artery on 
the cardiac side of tlic flap. If desired, retaining sutures may be placed 
through the folds of Xhe muscle flap. The preparation is tested by ob* 
literating the pulse toward the heart to sec if the pulse disappears srnuil- 
tancouslv peripheral to the flap. Tlierc is usually no doubt about the 
transmission of blood with full pulsation through tlie area of roj)air. 
Preliminary suture of tlie vessel followed immediately by niiplieation 
of a muscle flap may be advisable. This* would reduce the fovcifxn .sur- 
face exposed to the lilood stream and lesseii any tendcuey to thrombosis 
and traumatic aneurysm. TTowover. sutures freriuently induce thrnm- 
hosis l/ocau'so of serious coiistnVfion of the vessel lumen, ntu? tfioy some- 
times fail to lioW in the i^reseuee of iufeetiou of fi,e vessel w.-ill. 



ISENBERGER AKD CARROLL: REPAIR OF PERFORATIONS IN ARTERIES 26/ 

The method described originated following a series of experiments 
done in 1930, in which we'' studied experimental thrombosis in dogs by 
the application of silver nitrate solution to the surface of veins; also 
by injection of small amounts of tissue extract, containing tissue 
fibrinogen, into the lumen of isolated vein segments. Our results were 
interpreted in accordance with the views of Wooldridge® and Mills^® on 
liie functions of tissue fibrinogen in the coagulation of blood; that is, 
the silver nitrate thrombosis was explained by the local production of 
tissue fibrinogen arising from injury and inflammation of the vascular 
endothelium. 

Tlie study of intravascular coagulation was then extended to a field 
of surgeiy in which thrombosis constitutes a ^serious pinblem. From 
1931 to 1934 we assisted in: numerous experiments which 

demonstrated the efficiency of viable muscle |ordiemo^t*isis. He wanted 
to devise a method of closing the wound aft^: opening the sigmoid 
sinus in thrombophlebitis without leaving an infected foreign body, such 
as a gauze plug, within or upon the vein. Experiments were done to 
determine the utility of viable muscle flaps inserted intravenously or 
applied extravenously in dogs; also, analogous experiments in wdiich 
muscle flaps wei'e introduced into the line of incisions made into the 
liver and spleen, for the pui'pose of hemostasis. In 1933 we assisted 
Oekerblad^^ in similar experiments involving the kidney and renal vein. 

RESULTS 

Protocols of Experiments^ Series /, Normal Complete Repair , — 
Experiment 1.— Pec. IS, 1936. 

Operation: A linear incision, 4 mm. long, ^vas made in the left femoral artery and 
covered by a flap of living muscle held by huger pressure for eight minutes. The flap 
was applied directly to the cut as one ^YOuld press with the Anger to control hemor- 
rhage, When the Anger pressure over the muscle flap was released, no bleeding oc- 
curred and there was a strong pulse throughout the artery. The muscle adhered to 
the artery becau.'^e of precipitation of a fllm of fibrin. No sutures were used. The 
skin incision was closed. 

ItesuUs: On the first, third, and fourth days after operation, a normal pulse could 
be felt in the femoral artery distal to the muscle flap. One year later, on Pec. 14, 
1937, the artery was exposed. It was normal in size with a strong pulse. A small 
amount of partially atrophied and fibrosed muscle remained attached at the point 
of the original incision into the artery (Fig. U). It was diflicult to determine where 
the arterj' had been cut by inspection of the intima (Fig, IB), Healing was com- 
plete and there was no constriction or^ dilatation of the lumen. 

EXPERIilENT 2. — 

Operation: With aseptic technique, a transvcr.‘;c incision was made halfwav 
through the eireumforence of the right carotid artery, maldng an opening whicli 
measured 2 mm. in widtli and 4.5 mni. in lengtii (Fig. 2.4). .V muscle flap was then 
wrapped in two coils al'out the artery, and light temsion was applied bv means of a 
clamp to the free end of the cut muscle (Fig. 2B). Thumb and finger 'pressure was 
used for six minule.s to hold tlio muscle in close apposition to the cut. Bleeding was 
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Fig”. 1. — Lateral view of muscle grown to femoral artery. One-vear specimen 
(Segment of vessel opened longitudinally; mounted between glass rods). Intinial 
surface of same artery. Ko trace of 4 mm. longitudinal perforation. 



hemorrhage. 


incision om'-lialf elr( urnf* rrnr«> of rfglit rarnlM nrt' ry. 
/,* Iwo-coU wrap Ilf fittjwrii* ox«*r p* rfonif b»n. .NV* 

grtiwn to norrn'illy patent nnd funrtlunlng artery. So 
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completely controlled. T^YO minutes later, in testing the artery for pulsation, free 
bleeding occurred and pressure Avas reapplied for a second interval of eighteen 
minutes. Ko hemorrhage followed and a good pulse could be felt going through the 
preparation. The skin incision was closed. 

Ikcsvlts: On the fifth day after operation, there was drainage from the wound 
with edema of the soft tissues of the neck. One week after operation the vessel vras 
exposed and a good pulse could be counted above, through, and below the muscle 
flap. Although the muscle was completely surrounded by about 25 c.c. of purulent 
exudate, it was firmly attached to the artery. The specimen containing the injured 





270 


SURGERY 


artery surrounded by muscle was removed (Pig. 2t7). The muscle dap had a norn!.iI 
color and appearance. Healing to the vessel 'wall "was complete despite tlie presence 
of wound infection. 

Fig. 3 represents a twelve^power magnification of a longitudinal section through 
the isolated specimen shomi in Fig. 20. The intimal surface of the arterv may Ik? 
seen on either side. In the center is a darker depression 'ulucli constitutes the heal* 
ing noiwd in the vessel, with a door of viable muscle. The entire surface shown is 
covered by a thin layer of endotlieliuni, and healing is well advanced 'without serious 
deformity. 



A. B. 

Fij?. 5- — A, Transverse incision ono-half circumference of rnrotifl ;irtery. 

eoverod by one nrnp of muscle fJap. Xo sutures. /?. HenJcfJ, normn))y /imclJonirnr 
•irterv* ten weeks Inter. Xo liemoVrliaK^'- lAttlo muscular atrophy. 


Fi". 4 shows u low-power longitudinal section through the shallow crater of the 
healing specimen shown in Fig. 3. Tlie lumen of the ves.«(d is above and tim edge of 
the incision into the artery is seen at (he left. The defect in t(ie center is undergoing 
repair bv organization of tibriiu with infiltration by mononuclear leucocytes and red 
coll‘d and is covered by proliferating endotludhini. Tfie muscle flap is .veen below* 
nrtiaUv hvab'nized and degenerated, with sorm* congestion and mononuclear infiifrn* 
tion There is no evidenee of hemorrhage, dilatation, or thrombosis of the vcs-id. 


ExrFJAMrNT .3,— 

n ' t'm- V t^ans^er^e incision ua^ made halfway througfi f/e* rircumferenro 
the n-?M caroti.l uUery. lucvViiv- rm nf..nin- in vl.i-l, the r.lt;.-- ..nTuni.-,! from 


of 
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to of an inch at the widest point. A muscle flap was wrapped in one coil about 
the vessel at the point of the incision and held b.v Anger pressure for seven and one- 
half minutes. (Fig. 5A.) The bleeding was entirely controlled. The vessel and the 
overlying muscle, attached by flbrin without sutures, were immediately adjusted in 
the wound and the skin incision was closed. The operation required thirty-flve 
miimtes. 

Hesiilis: Two days after operation, pulsation was normal in tlie artery at the 
level of the tliyroid cartilage. Because of wound infection, the incision was opened 
and considerable pus was found about the muscle flap. The muscle was in good con- 
dition, except for a film of exudate, and was fiirmly adherent to the artery. Bubber 
drains were inserted into the soft tissues and the skin incision was closed. 



Fig, 6. — Low-power longitudinal section of healed, four-month specimen from 
Experiment 4 . Microscopic aneurysm surrounded by hyalinized and fibrosed, de- 
generated n^uscle flap. 

Observations on the third and fourth postoperative days revealed normal pulsation 
in the artery at tlie thyroid cartilage. Ten weeks after the original operation, the 
artery was exposed (Fig. 5B). It was easily dissected out and removed with the at* 
tached muscle. Healing was complete and the artery was normal in size and color 
with a strong pulsation. Tlie attached muscle had undergone little atrophy and 
fibrosis. 

The result was satisfactory in spite of early wound infection. Section of this 
artery longitudinally showed slight dilatation at the point of repair. The dilatation, 
however, did not scorn to constitute a weakness in the vessel walk It was lined by 
normal endothelium and surrounded by dense muscle. There was no outward evidence 
of baling or pulsation such as one would see in gi'oss aneurj'sm. 

Expeuimkxt 4. — 

O^’crotiou' The procedure and immediate results wore identical with those de- 
scribed in Experiment 3. 

Lnfr TicftiiUs: Four months after the original operation, the artery was exposed 
ami fonn.1 to be of normal sire vitli a good pube. The attached m^clc presented 
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the normal^ red color and had undergone only slight atrophic fibrosis. -While sponj:- 
mg blood in the wound, ^Ye repeatedly touched a nerve and each time producea a 
tuitch in the attached muscle. The specimen of muscle with the enclosed artery was 
removed, and a membranous area about 2 mm. in diameter was found in the arterial 
wall at the point of the original incision. Altliough the tissue at this point of closure 
of the Tessel was quite thin, it withstood pressure from a syringe attached to the 
artery without bulging. 

Fig. G shows a low-power longitudinal section of the healed artery and surround- 
ing muscle from Experiment 4. A cleftlike defect about 3-^ mm. deep is seen forming 
a small aneurysm in the vessel wall. The vessel ivall is intact, with smooth muscle 
and elastic tissue, doivn to the base of the triangular pocket. This is formed by 
hyalin fibrous connective tissue, covered by a layer of endothelial cells lining the 
cavity. Outside and below the pocket, degenerated striated muscle is seen imbedded 
in hyalin fibrous connective tissue. 



Fig:. 7, — Low-power lon;:ritii(nnaI section of occluded arteiT above, wl tli attached 
necrotic nuiscle frafrment below. Muscle Hap repair of i>etforatlon five <la>*H previoitsl.v, 
followed twenty-four liours later by complete section of pedicle flap. Fatal beiuorrbape. 


Scries //, Detached Muscle, Thrombosis and Jlcmovrhacfc , — 

ExrEPiMKXT o. — Jan. 11, IPHS. 

Operation: A rectangular opening. 1 nun. wide find G nun. long, was nnule in the 
left c"n»tid iirlorv in an attempt to pro«hn*e traumatic aneurysm tind to .study the 
action of dcvit;\li7.o<I nuiside tiSMH' for the contrid of arterial Iicmorrliagc and rcfniir 
of arterial wounds. A living muscle flap was wrnpj>ed ia two coils about the of>ening 
and held by finger pressure for five minnfe.‘<, after which no lieniorrhagc occurred 
iin<l pulsations «orc transniilto.l lliroimli iIjc tiMisdo ll.-ip. Tlic -Icin inoi^.ion ho,, 

Twonty-fonr liouro Intor tl\f v.as op.nn'.l, A koo.I piiN- on,- foiitnl in iIm’ 

nrtorv <lStnl to tin- inn.-'lc finp. N" l.cinorrlroi;.. lool At tl.i- tiro- lli- 

\ \ .t Oatt was complctelv severed, leaving only dc\itah>ed rnn^cle 

ne<l»cle of tJie miis< n * , , , . , , 

1'” , , . *ijp Mrterv. The incision xva- rio-ed. 

covering tiie wound m tht arre^ . 
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llesidts: T^Yenty-four liours after the pedicle of the inascle flap v:as severed, a 
good pulse could be felt in the artery in the neck. T\yo days afterward, the animal 
bled freely and the skin incision was opened. A very good pulse could be felt in the 
artery, and the pulsations could be seen through the overlying devitalized muscle. In 
fact, it seemed that there was a beginning dilatation of the artery at this point. Tor 
the purpose of reinforcement, a li\ung muscle flap was prepared and wrapped about 
the devitalized muscle, covering the original incision in the artery. No bleeding oc< 
curred during this procedure. 

Two days later the dog was found dead in the cage after severe hemorrhage. The 
neck incision was opened and clotted blood was excavated from around the muscle 
flap. The specimen was removed. It consisted of the left carotid artery full of 
clotted blood, surrounded by spongj^, necrotic, and flbrosed muscle tissue attached to 
the arterial wall. 

Fig. 7 shows a low-power section of the occluded vessel above with the attached 
muscle below. The lumen is filled with red cells, mononuclear and polynuclear 
leucocytes. Fibrin and platelets cannot be definitely identified. There is an acute 
inflammatory reaction in the wall of the artery, with no evidence of a healing proc- 
ess in the surrounding tissue. Some areas of perivascular hemorrhage are present in 
the necrotic muscle. 

The devitalized, detached muscle was unable to resist the arterial pressure and 
prevent hemorrhage, although twenty-four hours of healing to the artery were al- 
lowed before the pedicle of the muscle flap was severed. 

DISCUSSION 

In any type of surgical repair of wounded blood vessels, perhaps the 
most important consideration is the jjossihility of development of an 
occluding thrombosis. Guthrie has demonstrated in the ease of simple 
suture that thin deposits of fibrin promptly cover the raw surfaces along 
the suture line. This process is soon followed by resorptive changes and 
the formation of an intimal-like memlu’ane which is comparable to the 
endothelium of a normal blood vessel. In our experiments a similar self- 
limiting local coagulation of fibrin probably forms on the surface of the 
raw muscle flaps facing the wounds in the arteries, but conditions arc 
ordinarily not favorable to the development of thrombogenie agglutina- 
tion of platelets, leucocytes, and fibrin. 

In order to interpret the phenomena of fibrin formation in relation 
to surgery of the blood vessels, it is necessary to consider certain phases 
of the physiology of blood coagulation. Tissue juices and blood plate- 
lets were first shown by ^Yooldridge,” in 1889, to contain a protein- 
phospholipin substance which readily clotted blood in vivo or in vitro. 
He named this substance tissue fibrinogen. It was his idea that blood 
contained one fibrinogen in solution and that the body tissues contained 
a second fibrinogen as a part of the cell protoplasm. Whenever blood 
escaped from tlic vessels in a wound, these two fibrinogens came together 
and immediate union rcsnltod in the formation of fibrin. 

In 1927. Mills''' reported on the distribution, chemistry, and manner 
of action of tissue fibrinogen. His results confirmed and extended the 
opinions first advanced by Wooldridge and are summarized as follows: 

“Every cell in the body apparently contains tissue fibrinoircn in its 
cytoplasm. The vascular endothelium is very rich in it; .•iiurtims it is 
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seen to be present in greatest amonnts in tliose places ^vhere it is most 
needed to stop bleeding: Its functions are to shorten the latent period 
and to initiate coagulation; also to favor prompt retraction of tlic result* 
ing clot. Tissue fibrinogen is effective in minute amounts and is power* 
ful in its action. 

‘'Eapid formation of tissue fibrinogen fibrin is soon followed by the 
liberation of thrombin and the precipitation of thrombin fibrin. Tlie 
latter usually constitutes the bulk of the coagulum produced/*^ 

Recent Avork by Mellanby^"’ suggests additional functions of tissue 
fibrinogen in blood coagulation. He refers to tissue fibrinogen as 
thrombokinase and states that it not only converts prothrombin to 
thrombin, but also neutralizes the action of heparin. According to 

CLOTTING IN WOUNDS 

WOOLDRIDGE 1889 
MILLS 1927 



PifT, S. — Precipitation of fibrin initiated by tissue flbrinog^en (tlirombokfnaso). 


jMcllanb3% hc])arin docs not prevent tlie conversion of ])rotlirombin to 
tiirombin, but inactivates the latter enz.vmc after it has been formed. 
Hepai'in is not present in apj)rccial)le amounts in circulating blood and 
is not responsible for fluidity of the blood in the living hod3\ TJie blood 
does not clot intravasetilarH srrnplx' because no t)ii’omhoki/iase is avail- 
able to convert prothrombin to the active ferment thrombin. Mollnnby 
also suegosts that Iieparin in the tissues serves as a local anticoagulant 
preventing the clotting of blood in the small vessels. Tlie following 
equations re])reson( the main factors involved in cxiravascniar eoagnla- 

tion : 

Prothrombin - CW - Thrornliokinaso Thrombin 
Thrombin Fibrinogen Fibrin 

In our experiments with intact muscle thips fibrin deposition was 
r 't d on the muscle surface in tbe plane of confacU witli fbc moving 
*^^^d stream Consequently, thrombosis occurred onl.v when stasis was 
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produced by excessive compression of the arterial lumen. It is also 
possible that small amounts of heparin were available and that this 
helped to restrain and localize the coagulating action of thrombokinase 
liberated from the muscle. 

Such a neutralizing action of heparin against the coagulant effect of 
thrombokinase (tissue extract, tissue fibrinogen) Avas demonstrated 
experimentally by Mason^® in 1924. During the last ten years, MuiTay 
and Best^’ have shoAved that purified heparin is nontoxic and that it may 
be useful in lesions AAdiere intraAmscular clotting is a problem. Their 
results suggest that regional or genei’al heparinization might usefully 
supplement muscle flap or suture repair of blood A^essels by minimizing 
the danger of thrombosis. It may also be A^entured, in turn, that the 
tendency to hemorrhage Avith the Murray and Best procedure of 
heparinization, AAhere this is indicated after surgeiy, could be reduced 
by muscle flap reinforcement of suture lines in blood A-essels, Auscera, and 
other structures. 

SUMMARY 

The complete results of five experiments are reported from a total 
of eleven done on the femoral and carotid arteries of dogs. 

Linear and transverse incisions in the arteries Avere closed and re- 
paired, without the use of sutures, by the application of living muscle 
flaps to the vessel or around the vessel in one or tAvo coils. Healing 
occurred Avitliout liemorrhage, thrombosis, or the formation of gross 
aneurysm in five animals (Series I) observed for periods of one week, 
ten weeks, four months, nine months, and one year. These results AAhere 
checked by microscopic section of the healed specimens. 

Three similar experiments (Series II) in AAhich completely detached 
muscle Avas applied to the incised arteries promptly resulted in hemor- 
I'hage or thrombotic occlusion. 

In three otiier experiments (Series III) hemorrhage or thrombosis 
occurred because of avoidable technical errors in the operath^e pro- 
cedure. 

Living muscle tissue is aa’cII adapted mechanically as a plastic tampon 
for immediate hemostasis. The Avound in the artery is then completely 
sealed by rapid precipitation of fibrin between the vessel Avail and the 
overlying muscle. This fibrin adheres firmly and retracts into a dense 
film Avhieh is adeejuate to resist the aiferial pressure and prevent hemor- 
rhage. 

Fibrin is precipitated ])ctAveen the muscle and artery because of tlie 
presence of ilirombokinase (tissue fibrinogen) in tlie tissue juices exud- 
ing from the raw muscle. Presumably a tinn layer of fibrin is also 
formed on the nuisele surface exposed to tlie blood stream, but with 
proper precautions there is little, if any, tendency to the inception and 
growth of an oceluding tlirombus. Probably within a few liours endo- 
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thclitini ^rows ovcm* 1h(‘ fibrin-coatod bridge ot jiiusele covering the 
wouiul, j olio wed by gradiuil atropliie librosis of the partially trans- 
(jlaiited Tmi.s(dt‘ tissue. It may also be assumed tiuil tiio nerve and blood 
suj)ply in (he j)ediele of the miisele flaj) aid in resisting the development 
and s])read of infeelion and ])romolo IIjo growlli and repair necessary 
for permanent healing. 

We have demonstrated analogous liealing and snpj)orting effects of 
living muscle f!a])s in tlic repair of an incision into tlic common bile 
duet; also, to fortify the line of anastomosis against secondary infection 
and se])aratioji aflei* I’eseetion of a portion of the colon. We have at- 
tempted to ])roduce traumatic aneurysm, at jn'csent unsuccessfully, with 
the idea of apidying living muscle in coils about the artery to support 
the wall and restore the lumen to normal caliber. Other applications 
of muscle flaps for surgical roi)air of visceral lesions and in,iuries have 
been suggested to us for expeidmonlal investigation. 


CONCLUSIONS 

1. Living muscle flaps conti-ol hemorrhage mechanically, without the 
aid of sutures, by closing perforations made into the larger arteries of 
dogs and by adhering to the vessel wall until permanent liealing can 
take place. 

2. Becaiisc of the liberation of tlirombokinase (tissue fibrinogen) from 
tlic raw muscle, fibrin is chemically jireeipitated on all opposing surfaces. 
This promptly and completely seals the perforation against hemorrhage; 
tends to prevent the development and spread of infection; and quickly 
establishes a union which progresses to complete repair and restoration 
of normal function. 

3. Muscle flap hemostasis and repair of vessels and other organs may 
be useful when suturing and ligation are either impractical or inade- 
quate. Such conditions occur because of inaccessibility of the wound, 
and as a result of contamination, infection, unusual strain, or inherent 
wealmess in the tissues involved. 
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LINITIS PLASTICA OF THE COLON 
A Case Report 

J. R. Jth)!), ]\LD., N. P. Larsen, JI.D., and I. L. Tilden, M.D., 
Honolulu, Hawaii 
(From The Qu€c7r\*i Hospital Lahoratorp) 

I N 1854 William Brinton^ described under tlie term '‘liuitis plastica” 
a remarkable iibrosing disease of tlie stomach. Tiie stomach %vas 
described as being; diffusely thickened and contracted and the mi sur- 
iacc recalled tlie appearance of Avoven linen, which suggested to Briuton 
tlie term ‘Minitis/^ According to Bland-Sutton,^ the thickening of the 
stomach wall ends abruptly at tiie pyloric ring, where the thin, wall 
of the duodenum is in striking contrast to the thick wall of the stom- 
ach. The tliickening also may involve the terminal portion of the 
esophagus. He further states that the ^'leather bottle stomach^^ is 
due to a cancerous focus in the mucous membrane — ^probably a chronic 
gastric ulcer that has become malignant — and allows the epithelial ele- 
ments to permeate the connective tissue planes of the stomach. Similar 
changes occur in the gall bladder and colon, and this point is illus- 
trated by a diagram of tlie duodenum and colon, in wliicli the wall of 
the colon is greatly thickened. This latter feature is rare. 

Muir^ says: ''Occasionally it may be difficult to recognize the condi- 
tion as malignant but I liave not yet seen a case of diffuse thickening 
of the stomach wall in which carcinoma was not found in some places. 
In this form tlie growth may occasionally spread to the wall of the 
bowel and mesentery leading to general thickening and fibrosis without 
the presence of recognizable nodules.’^ 

We have been unable to find any mention of diffuse fibrosis of the 
colon secondary to this fibrosing disease of the stomach in the recent 
literature. 

There is much confusion in regal'd to the true nature of this condi- 
tion. Bo 3 ^d^ says; "The most extreme anaplasia is met Avitli in the 
diffuse form but in spite of the anaplasia, the tumor is uot of a high 
«Tade malignancy. ... It may be necessary to cut a number of blocks of 
tissue before definite evidence of malignancy can be found. In the 
past, specimens of leather bottle stomach have been thought to be due 
to syphilis, chronic inflammation and other non-malignant conditions.’’ 

Stout^ says: "Even this (microscopic section) may not be infallible 
for both Thomson and Graham (1913) and Thalheimer and Wilensk^^ 
(1917) reported cases in which repeated sections of a stomach 

ulcer failed to show any primary cancer wliicIi was, Iiowever, found in 
the lymph nodes.” 

for publication. Januan' 2S. 1039. 
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Ewing,® after discussing diffuse scirrhous carcinoma, classifies a sixth 
stomach group as '' sclerosing pjdoric and diffuse fibro-carciuoma.’’ Of 
this type he says : ' ' Often there is such tremendous fibrous tissue pro- 
liferation that carcinoma cells cannot be found. Hence there is a large 
accumulation in the literature of groups of cases considered benign, as 
'benign cirrhosis,^ 'benign hypertrophic pyloric stenosis/ 'linitis plas- 
tica.’ ...” Ewing states that the great majority of these cases are 
probably examples of atypical cicatrizing fibrocarcinoma. 

It is evident that opinion is becoming more and more in favor of 
regarding these cases of fibrosis of tlie stomach as a low grade malig- 
nant process. 

The present ease was followed for such a long period of time, was 
seen under so many circumstances, was operated upon months before 
death, and presented such unusual findings at autopsy, that, since it 
seems to illustrate all the points in the controversy on this interesting 
condition, it is deemed worthy of record. Recently Wolfer, of Chicago, 
111., and Ochsner, of New Orleans, La., examined the specimens re- 
moved at autopsy and both were impressed by the sti’angeness of the 
condition, and, in view of its rarity, imged that the ease be reported. 


CASE REPORT 


The patient was first seen in 1931, seven years before death. At that time he 
was a thin, poorly nourished Caucasian male, 39 years of age, who gave a history of 
stomach trouble ^ ^ for an indefinite period of time. Eoentgen studies of the stom- 
ach revealed a slight, irregular deformity of the lesser curvature, but no ulcer 
crater. He was told to attempt correction by diet (a modification of the Phillip 
King Brown diet) and that if tliis brought no relief, surgery might be indicated. 

Instead of returning, however, when his pain became worse, he resorted to the 
nse of soda, taking as much as a teaspoonful every two hours. The pain finally 
became so severe that he was forced to seek relief, and he entered The Queen’s 
Hospital in 1936. 


Examination revealed a thin, emaciated adult with local tenderness in the epi- 
gastrium, hut no palpable mass. Heart, blood pressure, kidneys, etc., were in satis 
actor\ condition. X-ray examination showed a large stomach deformity, involv- 
the lesser curvature. Because of his miserable condition, a gastric analysis was 
^ot done. Surgery n*as advised and consented to. 

t' 1936, a gastric resection was done by Moynihan II type of opera- 

ringing the jejunum anterior to the colon and anastomosing it to the full cut 
of the stomach. A jejunostomy was also performed, the tube being placed in 
brought through the great omentum and exteriorly through a stab 
an c Q\\ the costal margin. The stomach was very much thickened and a large 
PoTrT lesser curvature. At ihe time of operation, cancer was sus- 

^ <^aajplete gastrectomy was not attempted on account of the patient’s 
card^*^^ ^ condition. The resection was made high, leaving a small pouch of the 
iofr. remaining stomach was apparently healthy, except for the tlncken- 

fippcared normal and there were no palpable Ivmph nodes or evi- 
Yh involvement of other organs, 

iastod f rimde an uneventful recovery, except for a violent diarrlica which 
om 1 10 eighth to the twelfth postoperative day. He was fed by the 
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jojuiio.s^onjy hilx* for four (]ays wiOi wtiivv mid Ivy V i>jil)iiluin, wlion fluids hy uimifh 
woro started. The tulie was removed on the ei^ditli day, Xo leakage of intestinal 
eontonts followed. The wound healed by ])rimary union. At llic time of di.cchargo, 
on the eighteenth ])osto])erative day, ho was gaining two pounds a day, nvis relieved 
of all his s>mj)tom?, and stated that he was ^Miungry for the first time in four vears.^^ 

1 (ithologic hx(iv\\)\(ifxo)\. A large portion of stomach was present which, npoii 
opening, presented a large, flat ulcer on the lessor curvature, 0 cm. in diameter and 
- cm. in thickness. Tlie edges wore slightly elevated and the rugae missing on. the 
mucosal surface. TJjo surrounding: sto/nach wall was thickened but showed no 
‘definite lesion. Three small lympli nodes wore found which grosslv were normal 
in appearance. 

The sections taken through tliis lesion were made up almost ontirciv of masses 
of fibrous tissue cells. However, careful search, after cutting several blocks of 
tissue, revealed tlie })resence of an occasional large, dark-staining cell, greatly 
compressed by the buiullos of fibrous tissue. These were so few in number and so 
atypical that a diagnosis of malignancy was made very guardedly. Hr. W. G. Gil- 
niour, of Xew Zealand, after reviewing a few of the sections, reported fibrosis and 
no malipiancy. Hr. 'Miw Cutler, of Chicago, stated that there was no malignancy 
in the sections examined but that cancer should bo strongly suspected. 8aid Hr. 
James Ewing: ‘^Tho stomach section shows very suggestive signs of cancer, atrophic 
type, which results from late diffuse, fibrosing gastric cancer. I find quite a few 
rather large, opaque, granular cells in soft connective tissues and between the nuis- 
elo bundles. In some cells there are numerous globules. The character of infiltra- 
tion of the muscle also resembles cancer. However, I cannot find any groups of 
perfectly clear cancer cells and therefore I am not absolutely certain of the diag- 
jiosis. ATicroscopic examination of tlie j)erigastric lympli nodes showed no evi- 
dence of metastatic involvement. 


Further Coume , — Following operation, the patient gained thirty pounds in weight 
and was relieved of nil sjTiiptoms for ten months. Then his appetite began to fail, 
he began to lose weight, and he started on a gradual downhill course with occa- 
sional attacks of vomiting. In January, 1P3S, he spent several weeks in a hospital 
in California but became progressively worse and returned to re-enter The Queen V 
Hospital on j\Iarch 21, I OSS. 

At that time liis condition was as follows: There was marked emaciation. There 
was salivation, occasional vomiting, hiccups, abdominal pain, visible peristalsis of 
the colon, great difficulty in moving the bowels, loss of strength, and anemia. X-ray 
studies of the stomach showed free emptying with most of the barium scattered 
through the small intestine in one and one-half hours. The barium enema passed 
as far as the splenic flexure but could not be forced beyond this point, and barium 


from the meal given the day before remained in the proximal colon. There uas 
apparently a stenosis of the splenic flexure, separating the barium given by meal 
from that given by enema. The proctoscope was passed with difficulty and sliowed 


a contracted bowel with no ulceiation. He was prepared for operation over a 
period of eight days by three blood transfusions and on other days received gbieose 
.‘solution intravenously. 

On March 20, 193S, a laparotomy was done whieli revealed the small pouch of 
stomach in satisfactory condition as to function. The transverse colon was very 
much distended, prolapsed, and bound down by the omentum which was adherent 
to the abdoniiiwl wall. A finger could be passed under tlie inesenter.v of (he .jejiinitm 
it crossed the transverse colon, but from here on tlie left colon showed a reinarh- 
VfnT. From the splenic flexure to the rectum, the large intestine was like 

- 

^loT'vM tlie size of ,i oleiiolied fist niul flic Toft colon flic size of n No 
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nodules could be found and tlie liver showed no evidence of metastatic imohenient. 
A colostomy was done and a biopsy was taken from the contracted left colon. This 
sliowed only fibrous tissue witb no evidence of curciiionia. 

The patient was considerably relieved by the operation. His pain, vomiting, 
salivation, and hiccups all ceased, but in spite of taking adequate nourishment, he 
continued to grow weaker and more emaciated and became very depressed mentally. 
Two week.s after returning home, he committed suicide by hanging. ^ , 



Autopsy Jteport . — The body ^vas that of an emaciated white male of middle age* 
The heart and lungs showed no abnormality. Xo free fluid was found in the peri- 
toneal cavity. The liver was average in size and, upon sectioning, showed no evi- 
dence of neoplastic involvement. A small stomach pouch remained which had been 
anastomosed to a loop of jejunum. The wall of the stomach was diffusely and uni- 
formly tliickoncd, measuring between 1 and 2 cm. in thickness. This thickening in- 
volved the terminal portion of the esophagus, but no obstruction was present. The 
gastroenterostomy stoma was patent. The colon, from the middle of the transverse 
to the rectum, was diffu.^cly and uniformly contracted with a very narrow lumen 
and a thick, firm fibrous wall wdnch measured over (h.j cm. in thickness (Fig. iK 
The greatest diameter was not over 2 cm. and the lumen was very small, 1 or 2 
mm. to 0.5 cm, in diameter. The cecum, ascending colon, and hepatic flexure were 
ihin-wuUed jiml normal in appearance. The small bowel, with the except i<m of the 
duodenum, showed no pathologic change. The mesentery <»f the small bowel wa.s 
gn .\tU thickened and the duodenum and pancreas were bmind up in a mass of 
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2, — Pliotomicrograph, niedlinn power, showing- groups of carcinoma cells in 
peripancreatic lymph node. 
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thickened fibrous tissue. The pancreas, upon sectioning, showed no involvement, 
although several lymph nodes 1 cm. in diameter, were found on the surface. The 
adrenals and kidneys were normal in appearance. 

Microscopic examination left no doubt as to the presence of a malignant process, 
although the fibrosis picture was still dominant. Nests of large mucus-containing 
cells were found in the peripancreatic lymph nodes (Fig. 2), although these showed 
no gross evidence of metastasis. Sections taken from the terminal portion of the 
esophagus, the stomacli, and the thickened mesentery, all showed dense fibrous tis- 
sue, with an occasional group of compressed, dark-staining cells, obviously of epi- 
thelial origin. Fig. 3 depicts the tremendous thickening of the wall of the de- 
scending colon and the greatly narrowed lumen. In some blocks no trace of car- 
cinoma could be found; in others, nests of unmistakable carcinoma cells were pres- 
ent, most numerous on the serosal surface or just beneath, but also found in the 
submucosa and fibrosed muscle layer (Fig. 4). 



t ig". 4. Photomicrograph, high power, showing a nest of carcinoma cells in the wall 

of the descending colon. 

DISCUSSION 

If we could conceive of a flow of molasses beginning at the gastro- 
.icjimal attachment and issuing over the whole left posterior peritoneal 
^\all, carelessly spilling around the common duct, the mesenteiy, and 
llie surface of the posterior wall, it tvould give us a better idea of the 
picture .seen at autopsy. The abrupt transition at the middle of the 
tiansversc colon, between normal and contracted how’el, suggests that 
the flow involved the bowel at this jioint, causing the obstniction, and 
then turned to the left, involving the whole of the descending colon and 
sigmoid, even to and involving tlie rectal wall. This filirosing process 
extended over the whole area, as if tlie molasses had spread where it 
could. ^Vhevovor sections were taken, from tlie remnant of .stomacli, 
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ironi the inesenloryj iroiii the 2)oslei‘ioi’ i)ei*iloiieai wall, from the trans- 
verse and descending’ ooUm, from Dm sigmoid, the process was the same 
—an extreme j)r()cess of fibrous tissue formation with occasional groups 
and clumps ol large, dark, malignant cells. Because of this, we feel 
that the term malignant fibrosis'* would be a better designation for 
this i)rocess than tile various terms used at j)rescnt. 

Tlie liistory in this case sti’ongly suggests that tlic disease began as a 
benign ulcer. Certainly the symptoms M’orc definite enough to produce 
a striking picture of stomach disease over a period of seven years. In 
most cases the early symptoms are few and frequently the lesion cannot 
be demonstrated by x-ray. Tlic clinical picture is that of a very chronic 
disease of the stomach. The fibrosing iirocess possibly may be regarded 
as natiire s way of defending the body from the inroad of malignant 
cells. We are inclined to feel, since the fibrosing process is so slow, is 
so wilhont definite demarcation, and the symi:)toms come so late, that 
at present no form of therapy offers much hope for recovery. 

It is amazing that such a thin-walled, pliable structure as the colon 
could have been converted into such a small, thick-walled, rigid tube. 
Certainly the malignant cells must liave grown very'slowly and must 
have possessed tremendous potentialities for connective tissue stimula- 
tion. Their appearance suggests that tliey must ofteiidiave been choked 
off and killed by tlie excessive fibrous tissue growth ;wluch they produced. 

Tills condition should be clearly differentiated from otlier forms of 
gastric malignancy in which the duration of life is very seldom more 
than two years from the beginning of symptoms. We strongly suggest 
tlie term ‘^malignant fibrosis/’ since not infrequently the pathologist, 
from sections removed at surgery, is unable to find sufficient cellular 
evidence to make a clear-cut diagnosis of gastric malignancy. To popu- 
larize the term '‘malignant fibrosis” may save the clinician and surgeon 
from too optimistic an outlook when tlie microscope reveals only a mass 
of fibrous cells. From the study of this case, Ewing’s contention seems 
justifiable; i.e., that eases of “leather bottle stomach,” “gastric fibrosis,” 
“iiuitis plastica,” and “gastric cirrhosis” are probably always malig- 
nant. The confusion arises from the extreme chronicity and the diffi- 
cult v of finding definitely malignant areas. All of tliese points, we be- 
lieve, are well illustrated by the present case. This patient continued 
working for years. Excellent pathologists pronounced the first lesion 
removed “noiimalignant.” T])e roentgenologist failed to find definite 
x-ray evidence of malignancy. Following surgery, in spite of the ex- 
tensive process ^Yithin, the patient's condition picked up dramatically. 
Without an autopsy, tl)e case well could have been considered “non- 
maliomaiit ” We believe much of the present eonfiisioii has ocemred 
because eases have been reported ])etore complete and final evidence 

was obtained. 
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SUMISIARY 

1. A case of linitis plastica, with diffuse involvement of the descend- 
ing colon, is presented with report of autopsy. 

2, The term '' malignant fibrosis'’ is suggested for this condition as 
being a more appropriate designation than the ones now in use and 
as being less apt to lead the surgeon to a false sense of optimism when 
the microscope reveals only fibrous tissue. 
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Editorial 


Minor Surgery Is Taboo 

riS IHE second issue of Sukgeky (February, 1937) the Avriter piib- 
1 lislied an editorial enlitled **AVhat Is Minor Surgery?'- The gist of 
the editorial was tliat tlicrc could be no valid reason for the existence 
oi the term minor surgery; that it was unfair to restrict tlie word minor 
to surgical practice when it was not applied to otlier branches of 
medicine; that no clear distinction could be made between major and 
minor surgery; that tlie latter term was useless and misleading and 
should be discarded. It was suggested tliat the following is the only 
possible definitio 2 i ; Mmor siu'gery is that jmrf of surgical practice which 
IS done hy the nunor surgeon. And further, the more ''minor" the 
surgeon, the moz’e ’'major" the operation will become befoi'e he is 
through with it. 

Keprints of this editorial were sent to the leading teachers of surgery 
in the United States, accompanied by the folloudng letter: 

"It seems to me that we who teach surgeiy to medical students should 
unite in an eifort to eliminate the term 'minor surgeiy' from our nomen- 
clature. It is a useless, dangerous term, liable at some time in the 
intern's career, or even while he is engaged in private practice, to en- 
danger the life of a patient by thinking that any condition requiring 
surgical treatment can be regarded as 'minor.' You Iniow, and so do I, 
that such a designation is unsound. It belittles the art of surgery and 
gives the student an erroneous conception of its practice. We should 
not stand by and allow such terminology to be used in our writing and 
teaching. I should be glad to have your reaction to this proposal." 

More than 100 replies were received. Thej" were surprisingly unan- 
imous in the affirmative, only one dissenting opinion being expressed, 
that of a noted urologist. Quoted excerpts from these replies with names 
attached formed the basis of a paper, "The Banishment of Minor Sur- 
gery," which was published in The Journal of the Association of the 
American Medical Colleges in July, 1938. Several teachers had already 
removed the name "minor surgery" from their departments; others 
declared their intention to eliminate it from their curricula in the future 
and all with the one exception noted, agreed that such a distinction 
should be excluded forever from our medical schools. 

This much, by way of explanation and apology' for another appeal to 
the teacliers of surgery in this country to join in tiie effort to get rid 
of a term rvliich, to say the least, is unneeessary and wJiicii tends, not 
to ihe advancement of instruction in surgery, but to the confusion of 
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it. Moreover, through the precepts and examples of our surgical leaders, 
there mety trickle down to the great mass of surgeons in America the 
thought that surgeiy should be of the same high type wherever it is 
needed ; that none of it is minor and that all of it is surgery. Even the 
general practitioner who does surgery should realize his limitations, but 
he must understand that when he operates he is performing surgery, not 
minor surgery. 

Let it be understood that no objection is olfered to the inclusion of, 
and emphasis upon, such courses in surger}^ as are now taught to second- 
and third-year students. These subjects are but preliminary to later 
instruction in surgery as a whole, and they should deal with the essential 
Imowledge upon which all surgery depends. Titles for such courses 
might well be ‘^Principles of Surgeiy,^' “Introduction to Surgery,’^ or 
“The Elements of Surgery,’’ etc., all implying thorough groundwork 
in the fundamentals upon which all surgery rests. To refer to these 
courses as “minor surgery” is to under-rate their importance and to 
debase their purpose. Our objection, then, is not directed to matter or 
method of instruction, but to the use of a term to misrepresent a vital 
part in our teaching and our practice. 

The crusade is on. Let those who abhor the sin of inaccuracy, who be- 
lieve that words are mighty things for help or hindrance, who know that 
it is just as easy to be right as to be wrong, and far more becoming, 
unite in an attempt to keep out of our already muddled medical termi- 
nology this fruitless expression “minor surger3^” On the contrary, let 
those who are content in their enjoyment of “standpatism,” who think 
that mere terms make no difference, who yet believe distinctions between 
the grades of surgerj^ can be made, let those classify themselves accord- 
ingly and say whether they are minor surgeons, major surgeons, perhaps 
supreme surgeons, or just surgeons. After all, the difference between a 
minor and a major operation may depend entirely upon the one who 
performs it. 


— TIuherf A. Royster, M.D, 

Baleigh, N. C. 
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colitis ulcerosa eliroiiica” (Eosenblate, Goldsmith, and Strauss^^’’), 
'‘entzuiidlich-fribrose Darmstriktur’^ (Eotter,^^® Kocher®°), '^pseudo- 
eaneer’' (Le Deiitu*^'), chronic ulcerative enteritis (Corr and 
Boeck^®), ^'inflammatoiy fibrous large intestine strictures^’ (Eotter,^^® 
Koch®®), all have reference to the same underl 3 dng and essential patho- 
logic condition. This list does not include the various terminologies 
used when the condition is confounded with similar lesions arising in 
association with colitis, diverticulitis, etc. 

all accounts, at the present writing, the term most in favor seems 
to be nonspecific granuloma ; this is possibh" the best for the present 
because the term does not assume too much, indicates the nonspecificitA' 
of the lesion, and determines the lesion as an inflammatoiy, and not as 
a neoplastic phenomenon. 

Characterishcs of Nonspecific Grannlomafous Lesions of the Aliment 
icirij Canal, — The characteristics of nonspecific granuloma of the alimen- 
taiy tract are best described hy a recapitulation of its pathology- and 
clinical manifestations. 

Pathology, — The abundant observations reported in the literature 
since our (Wilensly and JMoschcowitz^^^’ original reports in 1923 
and 1927 have added no perceptible increase to our Imowledge of the 
anatomic picture of these granulomatous lesions. The lesion most com- 
moner involves various part of the intestinal tract, and the site most 
frequent^ involved is the neighborhood of the ileocolic junction. The 
bowel wall is infiltrated, thickened, ‘"rubberj^,’’ and rigid; and the 
normal contour is lost. The infiltration maj^ be more prominent on the 
flee or on the mesenteric side, or it maj^ surround the bowel entirely'; 
and, in am- instance, the lumen is narrowed. Abundant adhesions maj^ 
01 maj not be present. Several coils of intestine maj^ be connected hy 
peifoiations ; or the perforation moy be part of a fistulous tract com- 
municating with the skin, or the bladder. Walled-off abscesses may be 
picsent, either in the intraperitoneal space or in the retroperitoneal 
tissues. In one case of nij* own there was a diffuse seropurulent intra- 
peritoncal exudate. 


In comparatively^ fresh cases, tlie ly^mpli channels seem to be engaged 
ni 1 1 C general inflammatoiy reaction. The appropriate bvmx)h glands are 
0 ten swollen and enlarged and are the seat of an acute adenitis. That a 
lymphangitis of some kind is present seems to be doubtless. 

Giossly and microscopiealbv, the specimens sliow various degrees of 
acute, .suliacutc, and chronic inflammatoiy cliange throughout the w'all of 
10 intestine, parlicularh" in the mucosa, wdiere there is also marked 
< es luction of an irregular ty^pc. In some instances the entire mucosa 
IS gone; at other times only the surface epithelium is destroved, Earelv, 
^cry old cases, there is a tendency to polyi)oid formations. In the 
terminal ileum cases the Peyei-s patches are not prominent or visible. 
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^ J Ii(*i osco]>i(*alIy, the ixranu Ionia reveals a mass of clironic grrnnila- 
(ion tissue in wliieli the cliicC elements are monoinicloar cells and 
lymplioid cells. Other areas are dciivsely infiltrated with polymorplionii- 
cleai* Jen oocytes. Tiie jiicturc may vary from fibroblastic and lymplioid 
tissue surrounding areas of necrosis to well-defined connective tissue 
stroma with developing hlood vessels. Ahundant areas of vascular 
organizing fibrous tissue and older more mature scar tissue testify to 
tlic incfieotual reparative effort wliicli seems constantly to go hand in 
hand with the destructive process; this tissue forms the major part of 
the thickening and accounts for the secondary stenosis of tlie bowel wall 
and lumen. 

Ijymphadenoid tissue is nincli less in amount and in a ease of any 
duration it seems to have disappeared entirely. Solitary and aggre- 
gated lymphadeuoid follicles are l^roken up, or in process of destruction 
or iiave disappeared entirely. In the terminal ileum the same effects are 
noted in Peyer s patches. 

The presence of giant cells is a common finding. All observers agree 
they are due to the presence of particles .of nonabsorbable vegetable mat- 
ter Mdiicli have become incorporated within the lesion as a result of 
deep ulceration and are encapsulated within tlie healing sear tissues. 
They were found by Antopol in the serous and subserous layers of the 
bowel, as well as witliin the siibmucosa, and the indication seems to 
be that they traverse the bowel wall through the lympliatic channels. 
The pietin-e resembles an irritative process whicli contributes in pro- 
ducing the marked hyperplastic fibrosis seen in tlie sections. Tlie con- 
fusion of these nonspecific lesions with tuberculosis is mostly due to tlic 
presence of these giant cells plus tlic appearance on tlie serosa of small 
elevations, discretely placed, simulating tubercles; and this is probably 
responsible for the classification of a great many of the cases in i)X*evious 
reports as instances of tuberculosis. 

A multieeutrie origin of tliese lesions lias been described. 

In the ease reported by Dudley and Miscall, a 37-year-old female 
was operated upon tliree times for gastric symptoms of tlie retention 
type witli jirompt recurrcnees of symptoms. '‘Patliologic examination 
of the tissue removed from the je.iunum at the first operation showed a 
stenosing lemon-sized tumor of the jejunum. It was interpreted as 
a chronic, productive inflammatory tissue. The mucosa was slightly 
ulcerated and tlie tumor showed a marked amount of fibrosis witli in- 
filtration with lymphoid cells. Some giant cells were also present.” 

The post-mortem examination showed the presence of two other svnilar 
tumors, one in the duodenum and one low down in the jejunum. 

SijmpiomaioJogu^—ThQ symptomatology of nonspecific granuloma Is 
intimately associated with its morphologic charaet eristics : 

1 The* stage of acute, subacute, or chronic enterilis or colitis, with 
recrudescences of the latter frequently including bloody diarrhea, c(c. 



RECENT ADVANCES IN SURGERY 


291 


If the lesion is situated in the right iliac fossa, the symptoms commonly 
reproduce those of an acute, subacute, or chronic appendicitis; if in the 
left iliac fossa, those of an acute diverticulitis with or without per- 
foration. 

2. In many postoperative eases (e.g., appendieectomy) the picture is 
more or less dominated by the presence of an intestinal fistula. Nowa- 
days the nature of the lesion is commonly correctly suspected and 
proved at secondary operations. 

3. In a very large proportion of the cases the clinical picture is 
chiefly one associated with an incomplete or almost complete intestinal 
obstruction; many of these are suspected strongly of being caused by a 
neoplasm; and many of these suspicions are apparentlj’' but incorrectly 
substantiated by roentgenologic findings. 

4. In a few, the essential symptom is the presence of an intra-ab- 
dominal mass. These, also, are commonly suspected of being neoplastic 
m nature and, again, the picture is commonly similarly substantiated b}^ 
roentgenologic evidence. 

Commonly there is a mixture of symptoms and objective findings 
eitlier at the same time or at Amrious times. In a feAV, the clinical find- 
ings at one time or another include all of the above. 

Tliese are the groups of clinical phenomena upon Avliich all symp- 
tomatologies are built. Very often complicating factors add their OAvn 
peculiar manifestations to the preceding; these include massive liemor- 
itmges leading to various degrees of microcytic anemia, free or walled- 
off perforations, strictures (intestinal obstruction), fistulas, and inflam- 
matoi^ masses (exudate, suppuration, adhesions, etc.). Not so well Ioioato 
f^cneial manifestations are usually due to associated forms of colitis and 
include general bacterial infections (including endocarditis), arthritis, 
neinitis, ulcerations of the skin and mucous membranes, dermatoses, eye 
lesions and, in very sick patients, parotitis. The iMayos have described 

n numbei of cases of malignant degeneration of these granulomatous 
lesions. 


In old cases the factors of anemia, loss of weiglit and strength, and 
general deliilitation add their quota to the clinical picture. 

(’orrol)oratory roentgenologic evidence is always sought for, is prac- 
leally always found, and is sometimes misleading. Wlien the intestinal 
lesions are those of an enteritis or colitis and oecupv relativelv long seg- 
ments ot bowel the roentgenographic visualizations show long segments 
of narrowing, sliortening. rigidity, and lack of the usual markings in 
tbe pattern of mucosal relief. Wmn the intestinal lesion is relativelv 
short and the ebnieal picture is that of an obstruction, tlie mimicrv t'o 

t o usually found visualizations of a neoplastic le.sinn is marked and 
causes errors in diagnosis. 
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OlJie]’ ]Rbo 2 \Tloi’y (bRcteriologic, immunologic, etc.) evidence is not 
positi\e cnougii at tlie prcscJil writijig to be of sufficient diagnostic im- 
])oi’ta? 2 ee. 

L mini oration of all of the individual signs and sjinptonis of non- 
specific granuloma of the alimentary tract would entail a more or loss 
exhaustive description of all in tra -abdominal diagnosis. The multiplicity 
and diversity’' of the individual symptoms preclude an}’' high degree of 
accuracy so that the consequent high percentage of error makes it im- 
portant and essential for the operator in any individual instance to be 
able to diagnose correctly the lesion and to differentiate it from simu- 
lating carcinomas and other lesions. 

ANALYSIS OF AVAILABLE KNOWLEDGE OF GRANULO.UATOUS LESIONS 

IHstor'ical . — The earliest references to this lesion were made in the 
period when pathology was not as securely supported upon the associ- 
ated sciences and they must therefore be accepted with reservations. 
Tlie case described by John Abercrombie^ in 1S2S should be so con- 
sidered. The principal lesion with which nonspecific granuloma was 
confounded was tuberculosis. Undoubtedly man}- lesions un associated 
with the intestinal wall but interpreted as being of intestinal origin 
were included because of contiguity of structure. It is onkY in the last 
fifteen years that more accurate segregation of the case has been pos- 
sible. 

The earliest reference seems to be that of Yirchow^^® in 1S53. He de- 
scribed single or multiple indurative, apparently inflammatory, masses 
in the region of the appendix and the various divisions of the large gut 
which in some of the eases were associated ^vith stenotic manifestations. 
It is not clear %vh}^ tJiese lesions were associated in Virchow mind 
with forms of chronic peritonitis. Korte and Salzer®^ each made short 
references to similar cases. 

Around the turn of the century, references were made to this ill- 
defined group of inflammatory 'Humors'’ by Ariisperger^ and others and 
it began to be understood that the lesion might be due to, or might ac- 
company, a number of other etiologic factors. The experiences of 
Rotter^^® and Koelx®^ were espeeialh^ important in contributing to this 
uncertainty and the latter invented the term "inflammatory fibrous 
large intestine strictures" to indicate the group. Nevertheless, in 1909 
Gangitano®® relapsed into the previous confusion between these and true 
neoplastic tumors of the large gut. 

In 1906 jMoynihan^^^ described six cases in wliicJi he demonstrated in- 
flammatory tumors in the large intestine during operation in patients 
in whom before exploration he liad confidently expected to find malig- 
nancies. He differentiated these tumors from tuberculosis, thought that 
these inflammatory tumors were possibly more frequent than anyone 
had supposed up to that time, and gave an accurate desci-iption of tlic 
natboloo’y and of the possiWe local complications. It was not possible 
for Moynihan^^^ to offer any etiologic explanation. 
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In 1908 Mayo-Kobson'*"" clearly separated eleven cases of ' Humors’’ 
of the alimentary canal, occurring in the esophagus, stomach, small in- 
testine, cecum, and the various divisions of the large gut extending 
down to the rectum, from cases of specific inflammation and from malig- 
nancy. His experience tallies with that of the present day : the surprise 
at finding an inflammatory tumor instead of a neoplasm; the frequent 
unexpected and astonishing results ^Yllich followed side-tracking opera- 
tions in apparently inopex'able neoplastic disease; and, because of this, 
he advised exploration even in seemingly impossible cases. 

In 1909, Braun^^ added three eases of his onm to the previous ex- 
perience; in these cases the lesions were situated in the splenic flexure. 
One of these was operated upon and a recurrence followed an unsuccess- 
ful or incomplete operation; in the other two there was a spontaneous 
disappearance of the ^Hnflammatoiy tumors.” His description of the 
disease confirmed those previously made in Germany, England, and 
Prance, I feel quite sure, however, that more than one inflammatory 
intestinal lesion is confounded in these reports, not the least of which 
are various forms of intestinal diverticulitis. 

Up to 1917 case reports continued to appear sporadically: Giffin’s®® 
and McGi’ath ’s^^^ cases should be excluded because they were cases 
of diverticulitis. Lee’s®® ease demonstrated the possibility of per- 
foration and abscess formation. 

In 1920 Tietze^^^ reviewed all of the preceding experiences and de- 
scribed additional eases of his own. His own experience indicated 
to him that in uncomplicated form these inflammatory tumors involved 
mainly the large intestine, and that they led to the formation of extraor- 
dinary adhesions betxveen the gut and the neighboring organs and 
tissues. However, he recognized fully that these lesions involved other 
parts of the alimentaiy canal; but he saw the lesions in the great ma- 
jority of tlie cases in the neighborhood of the peritoneum and even 
thought that the infiltration might originate in the latter structure. He 
referred to other similar lesions in other situations to which we shall 
refer subsequently. In listing his expei’ienees lie divided the cases into 
groups dealing with (1) ti’aumatism and foreign bodies; (2) inflam- 
matory tumors proceeding from the appendix and cecum; (3) inflam- 
matory large intestmal thickening associated with colitis and pericolitis; 
(4) acute and chronic forms of sigmoiditis; (5) dysentery and colitis 
ulcerosa; (6) diverticulitis; (7) lesions originating in the female pelvic 
organs; and (8) a group of obscure, not ctiologieally defined cases. In 
aiscu.Hsing the etiology of these inflammatory conditions. Tietze'^^ im- 
plicates intestinal wall phlegmon, trauma, vascular dislurbauces, and 
foreign bodies; and he discusses primary typhlitis, the various forms of 
colitis, pericolitis and dysentery, and diverlieulitis. 

In 1923. Moschcowilic and Wilensky'^^ reported 4 cases in wliicli the 
Icsmn was situated m the large intestine. In 1027, Wilensky and 
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Mosclicowitz^^- report cd additional cases with the lesion in the small 
intestine. Tliese two papers brought the attention of the profession, 
in this counfrv especially, to this peculiar lesion and since then all sorts 
of cases occurring in all parts of the alimentary canal have been re- 
ported in the literature. Tliese include the reports of Barron, Mock,^®® 
Erdmann and Burt,"’" Crohn, Ginzburg, and Oppenheimer,^' Harris, 
Bell, and Bruiin,’^ Homans and liaas/^ Jones and Eisenberg,®^ Golob/® 
Coffen,-^" Dudley and Sliseall,'*" Ivoster, Ivasman and Sheinfeld,®^ etc. 
Most of these papers are purely clinical. 

In elucidating the pathogenesis and biologic characteristics of this 
disease, Crohn, Ginzburg, and Oppenheimer^” separated out the clinical 
group which occur in the tez*minal part of the small ijitestine and 
attempted to segregate them as a distinct disease under the term 
regional ileitis Since their report, however, many observers, includ- 
ing some others in the iMt. Sinai group, have commented upon the 
inaccuracy of this hypothesis, have reported numerous cases occurring 
in other parts of the alimentary canal, and have grouped all of them 
under and in one category. Fortunately, this misconception appears 
now to have been checked. 

MoekV"" report included theln’pothesis tliat the condition was initiated 
by trauma and was associated with a diminished vascular supply; sub- 
sequently a necrotizing process progresses equally with a reparative 
process until the tumorlike mass is formed. While, undoubtedh", tliese 
phenomena are apparent in the pathologic picture, it seems more ac- 
curate to say that they are parts of a larger process of which they arc 
by no means the cause. 

Erdmann and Burt^" believed that unidentified toxins in the iiitesfhial 
tract might initiate the lesion when in contact with a traumatized mu- 
cosa. Kazzoboni suggested a virus infection. Both of these suggestions 
need verification. 

The reports of Dudley and MiscalF® and of Koster, Kasnian, and 
Shcinfeld"^ indicate strongly the wide distribution of nonspecific granu- 
lomas throughout the alimentary tract. Examples are quoted from tlie 
literature in which the lesion has occurred even in the esophagus and 
the rectum as well as in all other anatomic divisions. 

The cases reported by Koster, Kasman, and Sheinfeld"^ slioukl he 
taken with some reservations. Twelve of his seventeen cases had his- 
tories which extended from two to six days; another case had symploms 
for two weeks. The pathologic pictures described include ' ‘slightly in- 
jected appendix,’' “slight injection and thickening of the ileum,” “en- 
lar^-ed mesenteric glands,” and “oedematous mesentery.” All of the.se 
cases need considerable follow-up and other observations before they 
can be finally accepted as cases of nonspecific granuloma. 

FrcouezicJ/.— The number of ease reports which have accumulated in 
tl literature year by year seems to sho\v a progressive incrensc only 
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because obsei’vers are alive to the subject and because it appears that 
the disease is not a rare one. Many cases reported in the literature 
under a variety of other nomenclatures probably add to the total 
number of cases and, to the frequency with which the disease affects 
individuals. According to Clark, between 500 and 600 cases already 
have been reported in the literature and the number of unreported cases 
surely must be very much larger. 

Racial and Vocational Distribution . — Cases occur under all sorts of 
circumstances in all classes of people; in rich and in poor people; in 
the leisured class and in those who are actively engaged in various occu- 
pations; in various parts of the world; in white people and in the col- 
ored; in members of various religious denominations or sects. Ap- 
parently the disease is Avidespread in CA^ery sense. 

Epidemiology .^' — The lesion is ahvays an isolated occurrence. It ncA-er 
occurs in epidemic form and it ncA^er is communicated to anyone in the 
same AA^ard, family, or ethnologic, vocational or other group, Felsen^^ 
has reported an incidence of approximately 10 per cent after a lo- 
calized outbreak of dysentery, in A\diich subsequently eAudence occurred 
demonstrable by sigmoidoscopic, roentgenologic, operath^e, or post- 
mortem methods of intestinal lesions. That these cases AA^ere true cases of 
nonspecific granuloma Avas not ahvays established beyond all doubt ex- 
cept in three cases; the inference, hoAA^cA^er, AA^as giA^en (see discussion on 
dysentery, page 303). There is, liOAA^eA^er, no corroboratory CAudence else- 
AAiiere. 

Age. — Nonspecific granuloma of the alimentary tract occurs at all 
ages and periods of life. The youngest case reported (Koster^**) AA’as 
scA^en years old; the oldest cases AA^ere in the sixth decade of life (quoted 
by Roster and co-AA^orkers^^ ) . In 96 cases reported in the literature 
(Homans and Haas,'" Roster and co-Avorkers,''* Mixter,^""" etc.), the age 
incidence is as folloAA’s : 

Under 10 years 
11 to 20 years 
21 to 30 years 
31 to 40 years 
41 to 50 years 
51 to 60 years 
61 to 70 years 


•Now A"ork City 
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A majority of the eases occur in the age-period in 'wiiich acute ap- 
pendicitis and mesenteric adenitis are prevalent. Tins will be referred 
to again subsequently in this communication. 

Sex. The sex incidence varies with different ol).scrvcrs. Slixtciy®® 
of Boston, and tlie Mt. Sinai group (New York) report an incidence 
twice as great in male patients as in female patients. On the other 
hand, in the 62 cases collected from tlie literature by Koster^^ and 
others, there were 33 Juales and 29 female .subjects. I do not believe that 
any kind of importance can be assigned to either group of statistics 
because there are too many outside environmental, racial, and other in- 
fluences which might make differences, as is demonstrated in the two 
tabulations quoted. There has been no marked difference in the cases 
which have come under my own observation. 

BactenoJogy . — Almost all of the workers in this problem have at- 
tempted to find evidences of the essential bacteriologic cause, but up to 
the present time none has been acceptable to all observers. The usual 
pyogenic organisms are definitely excluded. The usual bacteriologic 
content of the bowel is found in so many normal and abnormal circum- 
stances that it can also definitely be excluded. Because of certain 
similarities to the bunpliogranulomatous type of lesion, studies (Prei 
tests) liave been undertaken along this line bj- Koster®^ and othei's, but 
the tests all yielded negative results. 

There are references in the literature (Clnfstophei’,^® etc.) to tlie as- 
sociation of tliis lesion with amoebic colitis. TJiis association is a rare 
one, so that it seems definite tliat amoebae alone are not responsible for 
the lesion under discussion. 

There is a good deal of difference of opinion as regards the role of 
infection by the dysentery group of organisms. Pelsen®^ (see below) 
is the chief, if not the only, proponent of tliis theory, supporting his 
vieuq)oint by bacteriologic and agglutination data. A personal com- 
munication from Bargen,^- of the Jdayo Clinic, concludes by saying tliat 
he '‘would deduce that organisms of the dysentery group have no rela- 
tion to this condition. 

Pumphrey's studies (Mayo Clinic)'-® also have yielded negative 
results: lilan^" organisms both singly and in mixed groups were re- 
covered by him, gram-positive and gram-negative rods, gram-positive 
diplococci, and gram-positive streptococci in chains; but even when some 
of the organisms seemed to assume some importance because of their pre- 
dominance in more or less pure culture, no organisms of tlie dysentery 
erroup were found and no otlier conclusive evidence. Curiously onougli, 
udien Pumphrey could obtain specimens without fecal contamination, 
there was commonlv no growth of bacteria. In JlcckV"'' e.xperienec the 
sramilomas are sterile. Pumphrey 's'-"'’ .studic.s also .sliowecl no relation 
to any nasopharjmgeal infection. 
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In none of the cases is there any evidence of any relationship to 
tiiberciiloiis infection either in culture^ in gross and microscopic ap- 
pearances, or in the presence of other definite tuberculous lesions else- 
where in the body. 

Occasionally, a syphilitic infection is present ( Stafford case). The 
rarity of this association plus the gross and microscopic anatomic 
characteristics are enough to establish the fact that any coincidence of 
this kind is accidental and does not indicate the essential cause of non- 
specific granuloma. 

All of these facts are in complete accord with my own experiences in 
the cases which have come under my care. 

Distribution in the Alimentary Canal , — The following (Table I) is the 
anatomic distribution of nonspecific granuloma of the alimentary canal 
as reported in the literature and from my own experience : 

Table I 

NO. OF CASES 
.1 
4 
4 
1 

3 
9 

52 

4 
3 
2 
1 

3 
2 
1 
7 

4 
21 

3 
3 
1 
1 
1 

131 


THE RELATIONSHIP OF NONSPECIFIC GRANULOMA OF THE GASTROINTESTINAL 
TRACT TO 1*RECEDING ACUTE ANd/oR CHRONIC INFLA^LMATORY 
LESIONS IN THE SAJIE SITUATION 

1. The Dchiitonslnp of Nonspecific Granuloma in the Terminal Ileum 
or Cecum io Any Preceding Aiiachs of Appendicitis and/or Appendicec- 
tomics. Al)out 58 per cent of tlie eases collected from the literature 
(Table I) occurred at or on cither or both sides of the ileocecal junction. 
1 he possible role of the appendix seems an important one. 

In about 50 per cent of the cases of nonspecific granuloma in this 
anatomic situation, a history of a previous appendiccclomy is obtained. 


Esophagus 

Pylorus 

Stomach 

Stomach, duodenum, and pancreas 

Small intestine 

Jejunum 

Ileum 

Cecum 

Appendix 

Colon 

Ascending colon 
Transverse colon 
Splenic flexure 

Transverse colon and splenic flexure 

Sigmoid 

Pec turn 

Cecum and ileum 
Cecum and ascending colon 
Cecum, ileum, and colon 
Colon and ileum 

Splenic flexure and small intestine 
Rectum, cecum, and small intestine 

Total 
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111 a small percentage of tliese it is stated that Die appendix was not in- 
flamed or otherwise clianged and that the appendiccctomy was done as 
a prophylactic’ or otlier incident- during tlie course of an exploration 
during which the essential lesion in the adjacent portion of the ali- 
mentary canal Avas sometimes recognized^ sometimes not understood, 
and sometimes not demonstralfly present. 

Acute inflammatory processes in the intestinal Avail Avith hyperemic 
and edematous SAvclling of its Avail and succulent enlargement of the 
appropriate lymjih nodes of A’arious degrees are described by Ivoster 
and co-Avorkers,^" EaA’din and Ehodes,^^*' Jlixter,^"*® Binney,^® Probstein 
and Gruenfeld,^"^ and Dudley and j\Iiscall/^ etc. In many of these eases 
tlie duration of the illness has been A^ery short and has A’aried from a 
feAV days to one or tAA'o Aveeks, and Aidieii the process aa’os situated in the 
right iliac fossa (i.e., ileum, cecum) the clinical picture lias resembled 
strongly that of an acute appendicitis. 

A. An Acnfc Lesion Is Present Without Involvement of the Appendix: 
A characteristic case is reported by Ivoster 

A IG-year-old female had been sick for three days. The operative findings in- 
cluded ‘^enlarged mesenteric glands; inflammatory mass of ileum, cecum and 
omentum with appendix normal but adherent to congested thickened ileum; perfora- 
tion of ileum near ileocecal junction walled off by omentum, with almost complete 
obstruction.^’ A resection was done. Tlie pathologic report was “chronic non- 
specific inflammation of ileum with stenosis of ileocecal valve. ’ ’ Uneventful re- 
covery. The follow-up observations made two years later showed an absence of any 
subjective or objective findings. (Case 9, pp. 790-791.^4) 

As far as one can tell from this report, this case might be anything 
but the beginnings of a granulomatous lesion ; and, as pointed out pre- 
viously in this communication, all cases of this kind need considerably 
more study and folloAV-up obseiwations before they can be properly 
classified. HoAvever, it is quite obvious tliat, no matter Avliat lesion is 
present nearby, the absence of any pathology in the appendix immedi- 
atel 3 " excludes the latter from any culpabilitA’ in the etiologA- of the 
former. 

B. A71 Acute Lesion Is Present With InvoJvement of the Appendix: 

111 the otlier cases recognizable pathology is present in the appendix. 

In about one-lialf of the latter it seems quite likely from 1113" OAvn ex- 
perience in Avnrious pathologic laboratories (and AA’ith due apologies I0 
all concerned) that the changes noted in the appendix Avere involution 
or deA^elopmental changes Avhieh sliould not be classified as in an.v Avay 
connected Avith true inflammatory or other morbid processes. In the 
remaining cases of this group, distinct inflammatoiy lesions are termed 
“coimestron, ” “adliesions,” “oedematous,” etc. It is quite apparent 
f -nm^all reports that these changes in the appendix are changes sec- 
ondary to the presence of an inflammatory lesion near by and not in any 
true sense essential appendicitis. 
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The eases of Binney,i8 Homans and Haas,'® Harris, Bell, and Brunn,-^ etc., and 
most of the cases of Ivoster and otherso^ were of this t}'pe. The case of 
Sale, and Bhrenfest, reported by Probstein and Gruenfeld,i2^ is a very good ex- 
ample: 

There was operative demonstration of a thickened, edematous, but not acutelj 
inflamed appendix ; the last six inches of the ileum were red, swollen, and stiffened , 
the mesentery was not thickened and did not contain swollen glands. Only the ap^ 
pendix was removed. Microscopically, the mucosa of the appendix was intact, the 
lymphoid tissue was prominent; the subserosa was edematous. Bacteria ptoteus 
valerii was grown in pure culture. The patient, at tlie time of report, was symp- 
toraless. 

C. Cases of Amte Appendicitis Folloived Suhsequently hy the De- 
velopment of a Gmnulomatous Lesion: Finally eases are described in 
which tlie lesions, apparently limited to the appendix and vaiying from 
mild anatomic changes to the most extensive lesions associated with 
acutely inflamed, gangrenous and/or perforated appendices, with or 
without localized abscess formations and with or without peritoneal 
exudates or evidences of peritoneal inflammation, were followed subse- 
quentty by granulomatous lesions in the bowel nearby. 

It seems veiy possible that in some of the cases in this group an in- 
testinal granuloma might have been present and not demonstoted be- 
cause of premature satisfaction with the apparent lesion and conse- 
quent insufficient exploration. 

A most interesting experience is the following: The veiy first ease 
which brought our (Wilensly and Moschcowitz^®‘) attention to this 
lesion was of this variety. 

A young man developed an apparently ordinary form of appendical abscess. Tlie 
appendix was removed and the abscess was drained. The patient then went on to 
make the ordinary form of apparently complete recovery. Shortly thereafter, an 
operatively proved granulomatous lesion developed in the cecum. It seems hard to 
believe that this was a mere coincidence. 

I cite this case because it brings to one's mind the possibilities that 
are present, in respect to the subject under discussion, with other similar 
severe cases of apparent acute appendicitis. On tlie one hand, the con- 
dition may have nothing to do with granulomatous lesions and no sub- 
stMjiient manifestations may occur which would make us think otherwise. 
On the other hand, recrudescences of symptoms and lesions may occur 
as exemplified by this case. This phase of the subject has distinct im- 
portance in the discussion of apparently primary granulomatous lesions 
of the appendix itself. 

1). Primary Grniuiloinatous Lesions of the Appendix: Forms of ap- 
pendicitis commonly occur, which, not being recognized or operated upon 
at an early stage, ])roceod to a stage in which excessive amounts of in- 
flammatory granulomatous and sear tissue infiltrate and surround the 
appendix and commonly s])read to and involve the walls of the cecum or 
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ascending* colon or tlio neighboring* coils of ileum so that a sizalde mass 
is present. 

A jouiig man, in otlierwisc good and Jiealtliy condition and witli a history of no 
piocoding illness, developed all the clinical manifestations of an acute appendicitis. 
At operation a large abscess ^^’as found, and the operator, very rightly, simply 
d mined the abscess. However, after many months, a sinus still remained and at 
the secondary operation a very thick appendix was dug out of a surrounding inflam- 
matory induration \%’hicU involved the junction of the cecum and ileum and the in- 
testine for a very short distance on either side. The pathologic diagnosis was non- 
specific granuloma of the appendix. The wound healed completely and lias remained 
so up to the present writing. (Park East Hospital, referred by Dr. F. Gold- 
berger.) 


In Homans and Haas’”® report two cases of appendical lesions are de- 
sci’ibed. In one the appendix was ^'scarred”,* in the other there were 
^ ^active, chronic ulcerations of the appendiceal mucosa.’’ 

In Bockus and Lee’s^^ ease the appendix was buried in an inflam- 
matory mass invohdng’ ileum and cecum; the appendix itself showed 
no ulceration, but its walls were thickened and fibrotic; the histologic 
section showed non-specific, infectious, granulomatous process 
thronghont. ’ ’ 

In Kavdin and Rhoades case a fibroblastic lesion was present in 
the appendix which closelj^ approximated that seen in ordinary forms of 
nonspecific granuloma. In this case the lesion extended to the cecum 
but an apparent cure, nevertheless, was obtained after appendicectomy 
alone. 


These are only examples. Since the report of von Bergmann^^^ in 1911 
of cases of fibroblastic appendicitis, other cases have been reported by 
La wen and, in 1921, Bachlehner^ was able to collect 41 cases from tiie 
literature. The recent report of Ravdin and Riioades^^® contains a num- 
ber of instances and discusses the relation of fibroblastic appendicitis and 
granulomatous lesions in tlie ileum. In citing tiiesc experiences, how- 
ever, one should be fulty cognizant of the fact that tlie liistologic dif- 
ferentiation between these forms of appendicitis and tiie granulomatous 
lesion under discussion is commonly a difficult one and that, in tlie al)- 
sence of other bacteriologic, serologic, and perhaps other verification, 


the differentiation is commonly a clinical one based on whether tJie op- 
erative wound does or does not heal readily and permanently and witJi- 
out any subsequent recrudescence of spnptoins or fistulas. 


Such an experience tends to show very definitely that a nonspecific 
oranuloma may begin in tlie appendix. If tlie original infection con- 
tains elements which are foreign to the essential cause of these granu- 
/ as (whatever that may be) and the former are sufficiently virulent 
tr^ause -angrene, it is possible and likely that the latter elements (i.e., 
he essential cause of the granulomas) may be stamped out and no 
further manifestation need follou-; or, an indurative form of inflamma- 
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tion follo^YS and persists to give subsequent' clinical trouble and necessi- 
tate further operative measures. 

In ^dew of all of this aceuinulated experience one is compelled to the 
opinion coinciding with that of Homans and Haas'® that the statement of 
Crohn, Ginzburg, and Oppenheimer^'^ that ‘Hhe appendix is always free 
from guilt and free from changes’’ does not meet the facts and is in- 
correct. 

2. The Relatio'iislvi'p of Nonspecific Granuloma to Gastric Ulcer and/or 
Other Gastric Inflammatory Lesions , — One must exclude those gastric 
ulcers which are ulcerated carcinomas, those uncommon instances in 
which carcinoma becomes implanted upon an underlying benign ulcera- 
tion, and cases due to tuberculosis or syphilitic infection. There re- 
main the following groups of cases : 

A. GJironic gastric ulcers are noted for their large size, their indurated 
base, and margin, the excessive production of granulomatous tissue in the 
gastric wall surrounding the lesion, and the presence of inflammatory 
enlargement of the related lymph nodes. A number of anatomic studies 
(Grossman, etc.) have shown the importance of the ljunpliangitis in the 
deeper layers of the stomach wall spreading outwards from the ulcer 
area as a characteristic accompaniment. The French school consider 
the persistence of this infection to be the essential cause of the non- 
healing of the gastric defect. 

B. Inflammatory masses occur in the gastric wall in which ulceration 
is absent or of practically no importance. The cases of Robson, 

and Kolodny®^ are of this nature and have been classified by 
them as nonspecific granulomas. In Koldony’s^^ case the mucosa was 
eroded; there was small cell infiltration followed by fibroblastic scarring; 
and giant cells were dispersed among the fibroblasts. The similarit}’ of 
the lesion to the intestinal lesion is marked. 

C. The relationship of this type of lesion to leather-hottle stomach 
(sehnmipfmagen) is a problematic one. Among various hypotheses, it 
has been suggested (Aschoff,^ etc.) that linitis plastica has some rela- 
tionship to foreign body inclusions or that it is a possible result of pre- 
vious acute inflammatory or phlegmonous lesions. 

The importance of lymphatic involvement and spread of tiie lesion in 
each of these groups seems apparent. 

3. The Relationship of Nonspecific Granuloma io Divcriicnlosis , — 
Diverticula abound in all parts of the intestine. The commonest sites 
are the sigmoid, the other parts of the large intestine, and the ileum. 
Two varieties of inflammation exist : 

A. Divcrficuhiis: In one group a well-defined cliverticnlum 

l)oeomcs inflamed; commonly, a more or less complete subsidence of the 
process and its symptoms occurs (this is especially so in the sigmoid) 
and in some of these recurrences occur. In the small intestine anv 
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degree of syinplojnaloJogy ijiviies a jnore or Jess urgent surgical inter- 
\entioii; tlie offending diverticulum is removed and a lasting cure fol- 
lows : 


An instructive experience is tlic following: 

A young unmarried woman; 24 yeans of age, gave a Jiistorj* of a number of at- 
tacks of vomiting and abdominal cramps extending over a period of eight months. 
Then an acute attack of abdominal pain and vomiting occurred for wliich she was 
operated upon on iny service by Dr. Kaufman following tlie diagnosis of acute 
appendicitis.^^ The operative findings included an appendix which ^Mvas normal in 
appearance;^' a Meckel's diverticulum situated 14 inches from the ileocecal junc- 
tion which ^'showed no gross evidences of an ^ileitic lesion,' " and ^^unquestionable 
terminal ileitis," lymph nodes which showed definite pathologic changes, and an 
absence of anything resembling tubercles. The appendix and the diverticulum 
were removed and an uneventful convalescence was made. 

The microscopic examination of the appendix made by Dr. Felsen showed 
'^deep intra- and intermuscular cellular infiltration chiefly ’vvith mononuclear cells, 
but also some polyinorphonuclears. " The diverticulum show’ed "chronic intra- 
mural infection. Intramuscular infiltration by lymphocytes and some plasma cells; 
focal round cell intermuscular. Ko giant cells seen. Hypertrophy’ of myenteric 
plexuses. ' ' 

The patient's serum did not agglutinate JBaciJhis ti/phosus or B, paratyphosus A 
and B at the end of twenty-four hours. The Frei test w’as negative. (Bronx Hospi- 
tal, No. 87012.) 

A recurrence of symptoms took place about six raontlis later. The further history’ 
is, how’ever, not available at present. 


In this instance the diverticulum acted exactly like the appendix, and, 
whatever was said regarding tlie relationship of the appendix to a 
granulomatous lesion would apply' with equal force and importance to 
the di ver ti culum . 

B. Chronic Lesions: In the other group no such dramatic course of 
events takes place. Symptoms develop slowly and progressively’' and 
usually^ referred to the large intestine. A mass develops. The 

case is studied roentgenologicall.v and a diagnosis of malignancy is com- 
monly made. At operation the part of tlie intestine which harbors the 
mass is removed. Pathologic examination shows a considerable amount 
of perisigmoidal inflammation, adhesion, and thickening; a considerable 
degree of bowel wall thiclvening; and more or less stenosis of the lumen. 
The microscopic picture includes an intramural infiltration witli inflam- 
matoiy cells, an intramural fibrosis, and lyyperplasia. The diverticula 
are commonly difficult to demonstrate. If it were not for the demon- 
strable diverticula, the lesion would be classified as a nonspecific granu- 
loma. In the presence of the diverticula anotlier element seems to be 
present related to the development of the granulomatous lesion. 

In the cecum this corresponds in the old nomenclature to ‘Hy-phlitis.'" 

4 The Eclaiionship of Nonspecific Graiutlonuiious Lesions of the 
Larae Iniesiine io Preceding Attachs of CoIifis,~The terms colitis or 
ulcerative colitis are loose expressions which cover a clinical condition, 
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associated usually with diarrhea. By laboratory data the group is sub- 
divided into cases of (A) amoebic colitis, (B) bacillary dysentery, and 
(C) ulcerative colitis of undetermined etiology. 

Amoebic Colitis: Rarely, extraordinary amounts of inflammatory 
tissue infiltrate the wall of the intestine in an area which is the seat of 
amoebic disease and definite formations occur which are mistaken for 
neoplastic lesions. 

In Kartulis^®' case the thickness of the boAvel Avail measured 22 cm. 
Runyon and Herrick^^^ describe four cases ; Harrison,'® Cope,^^ Rogers,^^*" 
and Lasnier,^^ all report instances; and in James and Decks case 
the infiltration nearly closed the lumen of the boAvel and a clinical and 
roentgenologic diagnosis of malignancy Avas made. 

In the ease reported bj^ Corr and Boeck,^*" there Avas ‘ ‘ a small mass 
in the cecum. The terminal six inches of the ileum Avere normal. The 
ileum, proximal to this, Avas large, ^A^et' and hoselike; a red inflamed 
linear area A\"as prominently^ exhibited in the serosa. There Avere a fcAV 
white, longitudinal girdle scars throughout the inAmlved bowel; these 
caused stenosis Avith almost complete obstruction, the uppermost sear 
Avas about three feet distal to the pylorus.’’ 

In the case reported by Gunn and HoAvard sections taken through the 
base of the ulcer shoAved ^'a fibrinopurulent exudate containing pyknotic 
and fragmented nuclei. An infiltration of round cells extended through 
the remaining portions of the partly destroyed muscularis. Prominent 
dense collections of lymphocytes grouped in nodules resembling true 
lymphoid nodules Avere seen, particularly in the submucosa and sub- 
serosa of all the specimens. There Avas a marked formation of edematous 
fibrous tissue Avith scanty infiltration of round cells, plasma cells and 
eosinophils outside the area of lymphoid nodular infiltration. Sections 
taken from the granuloma aAvay from the ulcer shoAved a similar struc- 
ture, the muscularis being preserA^ed, and fibrous tissue formation tak- 
ing place in the submucosa and subserosa. The mucous membrane AAms 
normal in appearance Avhile the sul)stantia propria contained numerous 
eosinophilic leukocytes. Occasional giant cells of tlie foreign body type 
were seen in the areas of fil)rosis and round cell infiltration.” Gunn 
and Howard aptly call these lesions amoebic granulomas of the boAvel. 

The demonstration of tlic amoebic nature of the infection demarcates 
the original etiology of the lesion. Nei’ertheless, in aucaa' of the usual 
]>athologie-anatomic picture associated Avith amoebiasis, the demonstra- 
tion of a granulomatous type of lesion indicates that another factor ha.s 
entered. 

B. Ca.sT.s’ of liaaUanj Dusenievy : Ordinarily infections of the in- 
testinal Avail Avith organisms of the dysentery groiij) go tlirougli a pri- 
mary acute stage and a later chronic stage A\iiich is frequently marked 
with reactivation of the infection and rccrude.sccnces of the acute inflam- 
matory process. In acute bacillary dy.sontery there is difiuse lymjilioid 
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hyperplasia of liie solitary and aggregated (Peyer^s patclies) lymphad- 
enoid follicles, in a diffusely reddened and edematous bowel wall in 
wliicli the bulk of the lesion, comparatively speaking, is placed super- 
Seinlly. The lympliadenoid follicles become larger later and begin to 
undergo necrosis. Healing occurs rapidly in uncomplicated cases. 
Without a clear line of demarcation, the acute stage of the disease may 
pass imperceptibly into a subsequent chronic stage marked by secondary 
intramural infection and suppuration. Intramural abscesses, when in 
the submucosal layer, commonly brealc through into the lumen of the 
bowel and i^erhaps accoiuit for much of the mucosal ulceration. When 
in the deeper parts of the intestinal wall, the abscesses may break thi'ough 
into the general peritoneal ca^dty or into the retroperitoneal space. In 
the peritoneal cases the site of the lesion usually but not alwaj’S becomes 
well walled off and a general peritonitis does not occur. However, I, 
personally, have had at least one experience in whicli a fatal gangrenous 
peritonitis folloAved, 

In the final stage an extensive reparative intramural fibrosis follows. 
Tlie Ijmipliadenoid follicles disappear and the intestinal wall becomes a 
thick rigid tube, consisting chiefly of vascularized connective tissue. A 
segmental or general distribution of the lesion may be present. Es- 
sentially at tills time tlie patliolog}^ reveals intramural infection, fibrosis 
with nianj" giant cells, and a decisively undifferentiable bacteriology. 

Felseii has reported that he lias observed the development of a chronic 
granulomatous lesion from the acute form of the disease in 14 instances. 
Schwartzman and Winkelstein^®^ also have made the same observation. 
Felsen also lias observed the subsequent development of a chronic ul- 
cerative colitis in 25 other cases. In the Jersey Citj’^ epidemic of dys- 
entery, Felsen found, by means of roentgenographic, signioidoscopic, 
operative, and autopsy methods, that ‘‘visible evidence of chronic distal 
ileitis or ulcerative colitis was obtained in 13 (10.7 per cent) of a total 
of 122 patients 9 to 12 months after the initial attack of bacillar}' 
dj^senter}^ or rouglily one out of every ten patients. It is possible that 
these figures would have been higher if routine roentgenograpliic exam- 
inations had been made in every return stnd 3 ^’’ However, as Wiiikel- 
stein^®"* so well points out, “the pathologic sigmoidoseopie, stool, and 
radiographic features of any chronic ulcerative colitis (amoebic, bacil- 
lary, or indeterminate) may be identical although the etiology differs. 
This, of course, is probably due to the importance of the secondary in- 
vaders in the chronic stages of these diseases. Tliis leaves only 3 cases 
out of a total of 122 patients with satisfactory positive evidence. 

C Cases of Chronic Ulcerative Colitis of Undetermined Etiolofnj- 
The third gi'onp of colitis eases with undetermined etiology lately has 
assumed an important position. Hurst, of London, in 1926 and in the 
last few years Felsen, of New York, have sponsored the opinion tliat 
ukerative colitis of previously undetermined etiology is a late stage 
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of bacillary dysentery. Felsen outlines the development of the lesion 
to include (a) the stage of acute bacillary dysentery, (b) the stage of 
chronic bacillary dj^sentery with discrete focal lymphoid necroses and/or 
“geographic’’ denudations of the mucous membrane, and (c) a late 
stage of “nonspecific” ulcerative colitis in which the “specific” or- 
ganism of the dysenteiy group has disappeared and been replaced by 
secondary invaders, usuallj^ of the enterococcus or colon groups, and in 
which the original pathologic changes have been replaced by intra- 
mural infection with or without intramural abscess formation and by 
dense mural fibrosis in an attempt at healing. Felsen ’s conception is 
supported by bacteriologic and serologic tests ; the latter, however, have 
received rather insufficient corroboration in other laboratories up to the 
present time. 

(To 1)6 continued in the SeptemVer issue of the Journal) 
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KEVIEW OP THE MEETING OP THE Aj\IEEICAN SUEGICAE 
ASSOCIATION, HOT SPKINGS, VA., MAY 11-13, 1939 

Warrek H. Cole, 5LD., Chicago, III. 

(From the Department of Surffery^ University of Illinois^ College of Medicine) 

William Darracli, Kew York, Y,: Osteochondritis of Knee. — Attention was 
called to the relation of trauma to osteochondritis. The term chondrosis was sug- 
gested as preferable to osteochondritis. Opposing surfaces are usually affected; 
e.g., anterior surface of femoral condjdes and the posterior surface of the patella. 
Fragmentation, iissures, and myxomatous changes are important pathologic 
features. Loose bodies are frequent. At operation the affected cartilage is shared 
off, leaving the surface as smooth as possible. 

In discussion Kellogg Speed, Chicago, 111. (read bj' D, Bisgard, Omaha, Keb.) 
called attention to the insidious onset and to the not infrequent confusion diag- 
nostically with loose cartilage. The diagnosis may be missed unless the knee joint 
is opened with a large incision. 

Robert E. Gross and Elliott C. Cutler, Boston, iSIass. : Surgical Management of 
the Patent Euctiis Arteriosus. — Persistence of the fetal i-ascuJar opening between 
the aortic arch and pulmonary artery may lead to serious cardiac disorder in 
late childhood or adult life because of superimposed subacute bacterial endo- 
carditis or because of cardiac decompensation resulting from what is e.ssentially an 
arteriovenous communication. Surgical exploration and obliteration of the per- 
sistent ductus was proposed as a rational procedure in the attempt to avoid the 
fatal complications resulting from this abnormal vascular channel. Report was 
made of experimental work on dogs which was undertaken to develop an ade- 
quate surgical approach and exposure of the superior mediastinum. The low 
diastolic pressure which is so diagnostic w-as corrected by ligation of the ductus. 
Other symptoms w’ere likewise relieved in a very satisfactory manner. 

Til discussion Mont Keid, Cincinnati, Ohio, called attention to the fact that, 
even though many patients with a patent ductus arteriosus have few if any symp- 
toms, there are many indeed who succumb to such diseases as liaetcrial endo- 
carditis, and if early operation is performed a fatal outcome might be prevented. 
Dr. Cutler disclaimed credit for the work and extended credit to Dr. Gross for 
instigating and carrying out the work. 

Prank L. Meleney, New York, N. Y.; The Combined Use of Zinc Peroxide and 
Sulfanilamide in the Treatment of Chronic Undermining Burrowing Ulcers Pue to 
the Microaerophilic Hemolytic Streptococcus. — Inasmuch as the causative organism 
in chronic undermining burrowing ulcers is a microaerophilic hemolytic .strepto- 
coccus the recent advent of sulfanilamide naturally has led to its use in these ease.s. 
From the recent successful treatment of twenty of these unusual infections, it 1ms 
been possible to judge the relative merits of these two forms of treatment when 
used scpnratelv and when combined. Observations indicate that ns soon ns the 

“ Revived for publication. June 15. 153P. 
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diagnosis is made the lesion should be widely opened or excised so as to permit 
adequate contact with zinc peroxide. In some cases the rate of healing will be 
hastened by the supplementary administration of sulfanilamide, but it should 
not be used as the sole treatment of the infection, for in most cases it fails to 
control the disease and in some patients it may be extremel}' toxic. 

In discussion William Parsons, New York, N. Y., stressed the necessity of 
meticulous care of the wound regarding cleanliness, etc. H. E. Pearse, Kochestei, 
N, Y., reported good results with zinc peroxide, as given by the author. Robert 
Harris, Toronto, Canada, called attention to the fact that the administration of 
nicotinic acid reduces the symptoms of toxicity of sulfanilamide. 

D. E. Robertson and (b}’ invitation) A. W. Parmer, Toronto, Ont.: Treatment 
of Avulsed Skin Plaps. — Four such cases are reported with a new method of treat- 
ment. The treatment advocated by the authors consists of the complete removal 
of the avulsed skin flap. This is converted into a full thickness graft by removal 
from it of the subcutaneous fat. Following the usual cleansing and debridement 
of the denuded area, the graft is sutured into the defect from which it was re- 
moved. With the ^ ^ take ^ ^ of such a graft, the patient is saved weeks of hospital- 
ization associated with the sloughing and eventual grafting of cases of severe 
avulsion of skin. Movies were shown to demonstrate healing with freedom from 
cicatrization. 

In discussion, Sumner Koch, Chicago, 111., brought up the question as to whether 
or not it was advisable to cut the attachment of the flaps, since many of the flaps 
would live anjMvay. He emphasized the necessity of cleaning the fat carefully 
from the skin flaps. John Homans, Boston, Mass., remarked, that this principle 
was similar to that which he was utilizing in his operative treatment of ele- 
phantiasis, but that it might be an improvement in elephantiasis to completely 
excise the skin flaps and adopt the authors^ principle in toto. Arthur Shipley, 
Baltimore, Md., called attention to the pliability of the tissues involved in the 
graft as shown in the movies. 

Joe Vincent Meigs, Boston, Mass.: Cases of Fibroma of the Ovary With Fluid 
in the Abdomen. — Fibroma of the ovaty with ascites is a well-known entity and 
most textbooks mention it. Fibroma of the ovary with ascites and pleural effusion 
was first reported as an entity by Meigs and Cass in 1937. Since that report, eight 
more cases can be added to the original seven. Thus this syndrome reaches real 
proportions and it is probable that some patients with such a benign tumor are 
among those condemned to die of ovarian cancer vdth supposed metastasis to the 
chest. There is a lack of appreciation of the importance of ovarian fibroma in 
producing the symptoms of malignant disease. The reason for the fluid in the 
chest is not known, but that it is due to the fibroma is sure, for upon removal of 
the tumor the chest fluid disappears. This paper analyzes the problem and de- 
scribes the fifteen cases. 

Tn discussion, James Masson, Kochester, Minn., reported two similar cases, 

Lester R. Bragstedt and (by invitation) Dwight E. Clark and C. Vermeiilen, 
Chicago, 111.: The Significance of Lipocaic in Surgery.— The pancreas normally 
supplies a second internal secretion, apart from insulin; it is necessary for siir- 
vi\al after rcino\al of the pancreas. The authors liave called thi.s liornione 
lipocaic. \\ hen the pancreas is removed or extensively dc.stroycd by disease, a 
deficiency of this hormone occurs, which results in extreme fatty infiltration and 
degeneration of the liver, Lipocaic has boon secured in active form in various 
typos of extracts of pancreas, and by the oral or subcutaneous administration of 
this .substance the symptoms and signs of its deficionev can be corrected. Lecithin 
and choline, likewise, have a beneficial effect upon correcting the fa! infiltration 



308 


SURGERY 


Extracts ^\orc prepared free from lecitJiin and almost free from choline and were 
found to be ofTectivo, thus proving that the active principle is not lecithin and 
cliolino. 

Alfred Blalock and (by invitation) Samuel S. Biven and Morton P. Mason, 
Nashville, Tenn.: Myasthenia Gravis. Consideration of Diagnosis and Therapy 
With Beport of Kesponse Pollowing Bemoval of Tumor of Thymic Begion.—- The 
case of a young female patient with severe in^msthenia of at least four years’ 
duration with an associated tumor of the thymic region was presented. Her re- 
sponse to treatment with glycine and moder/ite doses of ephedrine wns unsatis- 
factory. However, prostigmin afforded relief, although large repeated doses were 
frequently necessary. X-ray therapy did not alter the symptoms. Eenioval of the 
tumor three years ago has been followed by remarkable improvement. The only 
experience similar to the authors’ was that of Schumacher and Both in which 
h3T)erthyroidism was a complicating factor, BesuJts appear to justify further 
study of the effects of thymectomy on those subjects Avith myasthenia graA’is and 
associated thymic tumors. 

In discussion. Boy D. McClure, Detroit, Mich., reported ten cases of thymic 
tumor, none of which, liOAveA^er, had myasthenia graAus. George J. Heuer, New 
York, N. Y-, reported seA^eral cases of th;j'mic tumor, all of Avhieli Avere carcinoma. 
Peter Heinbecker, St. Louis, Mo., reported that some recent studies he had made 
indicated that the etiology from the standpoint of the muscle was not located in 
the myoneural junction but had to do with the inability of the muscle to S3'nthesize 
or build up the substances necessary for function. 

Peter Heinbecker, St. Louis, Mo.: The Bole of the Pituitary Gland in Water 
Balance. — ^Experimental eAudence was presented to indicate that maximum diabetes 
insipidus results only after functional or anatomical remo\ml of all the pars 
nervosa; i.e., infundibular process, stalk, and median eminence. The anterior 
lobe of the hj^ophysis, while not essential for the existence of a permanent state 
of diabetes insipidus, normally probably plays a diuretic role which is not to be 
explained solely through its thyrotropic action or in the maintenance of a normal 
basal metabolic rate. If thyroidectomy is performed in the diabetic dog before 
the diabetes is permanent (i.e., within two or three weeks following operation on 
the Iijq)ophysis), the diabetes is completely relie A^ed. If thyroideetoniy is per- 
formed after the diabetes is permanent (i.e., seA^eral weeks after production of 
the diabetes), the relief from diabetes is only partial. In a case of diabetes in- 
sipidus in a human being, upon whom thyroidcctom 3 ' was performed, the urine 
output was reduced by 25 per cent. 

In discussion Loyal DaAris, Chicago, 111., remarked that these results were similar 
to those of Banson and associates except that the}^ considered the anterior lobe 
essential for maintenance of diabetes insipidus. 

T. L. Beicbert and (by invitation) F, GrCrbode, San Francisco, Calif., and 
T J. Half Old, Honolulu, H. I.: Sclerosing or Betractile Mesenteritis. — CirculntorA' 
disturbances of the mesenterA' produced experimentallj' resulted in a retractile 
mesenteritis when all vessels (artery, vein, and lymphatic) to a segment of bowel 
AA'ere tied off or when on^V the hunphatics to the segment AA’cro ligated. These 
studies were found to be an extension of the recent Italian investigations of Jura 
and of S^filonc and Picco. Although we still find mesenteritis clinicaUr, the modern 
f -tb oks of surgery have omitted this condition. In seeking proper treatment 
f the contracted and scarred mesentery', the application of the electrosurgnea) 

for mild mesenteritis and for intra-abdominal 

knife was founa to 
adhesions. 
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In discussion Jolm Homans, Boston, Mass., called attention to tlie fact that 
usually Ijunphatics shoTV a tendency to regenerate, but in these experiments they 
apparently remained blocked and became disorganized. 

Albert O. Singleton, Galveston, Tex.: Intracranial Arteriovenous Aneu- 
rysms. — ^Four cases of intracranial arteriovenous fistulas were reported, t'wo 
of the cirsoid and two carotid cavernous communications. Various methods 
of treatment were discussed, including ligation of the internal carotid, com- 
mon carotid, and, extracranial injection of the ophthalmic veins. The latter 
method proved successful in a case in which it was tried, but the author cautioned 
that complications might be produced. The author likewise warned that carotid 
ligation was a serious procedure, even in children. 

In discussion Mont Beid, Cincinnati, Ohio, added that treatment of arterio- 
venous aneurysms involving branches of the external carotid may fail because of 
collaterals. He reported a case relieved by ligation of the external carotid above 
the ascending pharyngeal which had recurred when seen seven years later. Liga- 
tion of the ascending pharyngeal afforded relief with slight recurrence later. 


J. Dewey Bisgard and (by invitation) E. K. Johnson, Omaha, Neb.: Studies of 
Gastrointestinal Tone and Motility; The Influence of Certain Drugs and Anes- 
thetics. — ^The influence of commonly used drugs and of the various types of an- 
esthetic agents, including spinal, nitrous oxide, cyclopropane, ether, avertin, and 
barbiturates, upon gastrointestinal tone and motility was studied both in patients 
and animals. The activity of the stomach and bowel was measured by inserting 
into the stomach and small intestine a small inflated balloon attached to the end 
of a tube which was connected to a water manometer. Continuous tracings were 
made over a period of several hours. The tone of both the stomach and intestine 
was increased by morphine, pitressin, and by spinal and cyclopropane anesthetics. 
The tone was decreased hy nitroglycerin, atropine, and scopolamine and by nitrous 
oxide, ether, and barbiturates. The least disturbance in normal gastric and in- 
testinal activity occurred in patients and animals who received the combined 
anesthetic agents, avertin rectally and cyclopropane by inhalation. Following this 
form of anesthesia, the tone and activity of both the stomach and bowel showed 
least disturbance not only during anesthesia but also subsequent to anesthesia. 


Edwin M. Miller, Chicago, 111.: Congenital Obstruction of the Duodenum. — 
The infant born with an obstruction of the duodenum demands the best in surgical 
judgment and technique if successful results are to be obtained. The obstruction 
may be within the lumen, as from a partial or complete atresia, or from without 
as from a fibrous band, direct pressure from the root of the mesentery, or an actual 
twist of the jejunum on the axis of the superior mesenteric artery. The clinical 
picture often simulates closely’ that of congenital pyloric obstruction, but usu- 
ally the presence of bile in the vomitus is the distinguishing feature. In all cases 
the x-ray evidence after giving barium accurately define the lower limit of the 
obstructed portion. The treatment is always surgical, but the t^'pe of operation 
depends upon the and location of pathology. The author presents eight per- 
sonal cases, five of which resulted successfully. Posterior gastroenterostomv was 
performed in four duodenojejunostomy in three, and Ladd’s operation in one. 
Success in t ns ic ( of surgcr\ depends largely upon accuraev of technique and 
the use of the finest of suture material, to say nothing of the postoperative man- 


In discussion William B. Ladd at.. i» -i ...... - 

. , . . lx. * lioston, ;Mass., called attention to the fact that 

in his oxpononce obstruction due to i ^ , 

» > 1 <?-xtrinsic obstruction, such as faultv rotation 

had been more common than in Ariltnr'e xx * 

f . 1 1 -'nnor s experience. His operation desicrncd for 

the correction of volvulus associated wlili ^ 

.ucmica vitli faulty rotation consisted of untwisting 
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the volvulus UTid exposing the duodenum tlirougliout the whole course. Edward 
Donovan, A^cw i ork, K'. V., cautioned against the diagnostic use of barium because 
of the danger of perforation. 

J. Shelton Horsley, Riclimond, A^a.: Peptic Ulcers of the Stomach and Du- 
odeniun Perforating Into the Pancreas. — These ulcers almost constitute a clinical 
entit3^ The pain and discomfort are frequently continuous and do not readily 
respond to medical treatment. There is also a considerable danger of hemorrhage. 
A further complication of this of ulcer is a pancreatitis which can produce 
rather serious involvement of the pancreas. For these reasons, medical treatment 
is often unsatisfactory, and a partial gastrectomy, preferably a modification of the 
Billroth I procedure, seems to be indicated in most cases. In doing this operation 
a block dissection method is used and a small amount of the adherent pancreas 
is shaved o/T with a hot electric cautery without opening the ulcer. There are 
occasional instances of extensive involvement of the pancreas in which a less 
radical operation is applicable. To obviate the necessity of a "Wangensteen tube 
for two or three days post operatively, the author reported that he frequently 
resorted to a gastrostomy. 

In discussion, John Tinney, Baltimore, Md., emphasized the necessity of re- 
section of the stomach in the ulcers under discussion, particularly if they were 
bleeding. Prank Lahey, Boston, Mass., disagreed with the use of the Billroth I 
type of operation on the grounds that such a procedure would discourage the radi- 
cal removal of a large amount of stomach. He favors the TUnsterer principle, not 
resecting the ulcer if resection is apt to crowd the papilla of Abater. Boscoe 
Graham, Toronto, Ont., reported a fatal ease of pancreatitis resulting from resec- 
tion of a portion of the pancreas with the ulcer and emphasized preoperative de- 
compression to relieve edema. 


Balph Colp and (by invitation) Beon Ginzburg and Marcy Ii. Sussman, New 
A''ork, N. Y.: Ileocolostomy With Exclusion. — Ileocolostom^' with exclusion 
is frequently performed, both in inflammatory diseases of the terminal ileum, 
cecum, and ascending colon, and as a first-stage procedure in resections for 
benign and malignant lesions of the right colon. This study is composed of 
twenty-four cases of regional ileitis, inflammatory lesions, and nonspecifle granu- 
lomas limited to the right half of the colon, and neoplasms of the proxima} colon 
in which either an ileotransverse colostomy, or ileosigmoidostomy with ileal di- 
vision was performed. The author favored ileocolostomy^ in an end-to-side fashion 
rather than a side-to-side ty’pe of anastomosis, because in his experience ulcers in 
the blind loop of ileum, if side-to-side anastomosis is done, may develop, Barely 
did he encounter ulceration in the blind loop of cecum. 

Tn discussion Vemon 0. David, Chicago, 111,, urged that in the transverse and 
descending colon, ileocolostomy should be performed as far proximally as possible 
so as to avoid liquid stools. 


Fred W. Bankin, Lexington, ICy.: The Value of Cecostomy as a Complementary 
and Decompressive Operation. — ^Decompression of the colon by cecostomy is in- 
dicated in subacute and acute obstruction of the rectosigmoid and left colon. The 
procedure may be done blindly^' or with exploration as circumstances indicate. 
Cecostomy is useful as the first .stage of a graded radical combined perineo- 
abdominal resection of the rectum when at exploration the preliminary medical 
decompression has been ineffectual. As a complementary step to obstructive re- 
cction of the colon or resection and anastomosis for carcinoma, ccco}<toiuy is in- 
' blc The technique of cecostomy differs according to the indications for its 
- * t A wing catheter introduced into the cecuni after WitzeBs method 
eiup ^j^rough a stab wound in the groin is most useful as a cornple- 
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mentary maneuver* When decompression is performed for acute or subacute 
obstruction, exteriorization of the whole cecum over a glass tube completely by- 
passes the fecal current. 

In discussion Harvey Stone, Baltimore, Md., cautioned that feces may collect 
proximal to the obstruction if the Witzel type of ceeostomy is used, particularly 
if the obstruction is located a considerable distance from the ceeostomy. Arthur 
Allen, Boston, Mass., described a new type of ceeostomy, using a tube and re- 
placing the cecum in the abdominal cavity. 

Damon B* Pfeiffer, Philadelphia, Pa., and (by invitation) Kdward M, Kent, 
Abington, Pa.: The Value of Preliminary Colostomy in Surgical Correction of 
GastrojejunocoUc Pistula. — Two recent cases of gastrojejunocoUc fistula are re- 
ported. In both cases a new principle of treatment in this condition was em- 
ployed; namely, preliminary ascending colostomy followed in a few months by 
radical repair of the lesion. In the first case primary radical surgery was too 
hazardous owing to the patient's precarious condition and a local involvement 
about the fistulous tract. A preliminary colostomy was done with dramatic im- 
provement in general and local sjmiptoms. Within three months there was a gain 
of fifty pounds in weight. At secondary operation complete subsidence of local 
inflammation rendered the repair simple. The colostomy was later closed in the 
usual manner, A second case was treated in a similar manner, also wdth suc- 
cessful outcome. It is felt that this method may be of great assistance in re- 
ducing the very high mortality in the surgical treatment of gastrojejiinocoHc 
fistula. It would seem that the debility of these patients may be due to continual 
feeding upon colonic contents. The inflammatory reaction about the flstula may 
he due in part to continual reinfection from the colon. The high mortality is 
chiefly due to a prolonged procedure upon inflamed structures in a patient with 
lowered resistance. With both these factors ameliorated by preliminary colostomy, 
the present operative mortality should be reduced. 

In discussion, Frank Dahey, Boston, Mass., likewise stated that contamination 
JS a serious drawback in resection of gastrojejunocoUc fistula. To obviate this, 
he has devised a two-stage procedure. 

B. N. Carter, Cincinnati, Ohio: Left Subphrenic Abscess. — Subphrenie abscess 
on the right side is about three or four times as common as that on the left. The 
etiologic factor is important in making the diagnosis and should be kept in mind 
when the povssibility of left subphrenic abscess is considered. For example, pelvic 
abscesses may spread upward along the descending colon. Pain is more commonly 
referred to the shoulder when the abscess is located on the left than %vhen it is 
located on the right. The diaphragm is fixed but may not be elevated. Presence 
of air is not very helpful on account of the air in the .stomach. Barium .studies of 
the stomach may show pressure defects. 

In discussion, Alton Ochsner, New Orlean.s, La., reported on an analysis of over 
cases (right and left sides) including his own. He found that on the left 
J^ide the anterior inferior space was most frequently involved. E. A. Graham, 
Louis, Mo., culled attention to the fact that the abscess may not always be 
located in one space; if located in two spaces, two operations may be necessary, 
because of the tendency to overlook the second abscess, when the first is opened. 

Henry K, Beecher, Boston, Muss, (by invitation): The Assay of Anesthetic 
Agents.— While the tried and serviceable methods of local, spinal, and inhalation 
anc.sthosiu fulfill most of the surgeon 's requirements, these methods are not yet 
good enough to allow anyone concerned with their use to be very complacent 
«bout them. New agents are being made available so rapidly that evaluation of 
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tJie volvulus and exposing the duodenum throughout the whole course. Edward 
Donovan, New York, N. Y,, cautioned against the diagnostic use of barium because 
of the danger of perforation. 

J, Shelton Horsley, Richmond, Ya.; Peptic Ulcers of the Stomach and Du- 
odenum Perforating Into the Pancreas. — These ulcers almost constitute a clinical 
entity. The pain and discomfort are frequently continuous and do not readily 
respond to medical treatment. There is also a considerable danger of hemorrhage. 
A further complication of this t^-pe of ulcer is a pancreatitis which can produce 
rather serious involvement of the pancreas. For these reasons, medical treatment 
is often unsatisfactory, and a partial gastrectomy, preferably a modification of the 
Billroth I procedure, seems to be indicated in most cases. In doing this operation 
a block dissection method is used and a small amount of the adherent pancreas 
is shaved off with a hot electric cautery without opening the ulcer. There are 
occasional instances of extensive involvement of the pancreas in which a less 
radical operation is applicable. To obviate the necessity of a AVangensteen tube 
for two or three days postoperatively, the author reported that he frequently 
resorted to a gastrostomy. 

In discussion, Jolm Pinney, Baltimore, Hd., emphasized the necessity of re- 
section of the stomach in the ulcers under discussion, particularly if they were 
bleeding. Frank Lahey, Boston, Mass., disagreed with the use of the Billroth I 
type of operation on the grounds that such a procedure would discourage the radi- 
cal removal of a large amount of stomach. He favors the Hnsterer principle, not 
resecting the ulcer if resection is apt to crowd the papilla of Abater. Roscoe 
Graham, Toronto, Ont., reported a fatal case of pancreatitis resulting from resec- 
tion of a portion of the pancreas with the ulcer and emphasized preoperative de- 
compression to relieve edema. 

Ralph Colp and (by invitation) Leon Ginzburg and Marcy L. Sussman, New 
York, N. Y.; Ileocolostomy With Exclusion. — Ileocolostomj' with exclusion 
is frequently performed, both in inflammatory diseases of the terminal ilcuni, 
cecum, and ascending colon, and as a first-stage procedure in resections for 
benign and malignant lesions of the right colon. This study is composed of 
twenty-four cases of regional ileitis, inflammatory lesions, and nonspecific granu- 
lomas limited to the right half of the colon, and neoplasms of the proximal colon 
in which either an ileotransverse colostomy, or ileosigmoidostomy with ileal di- 
vision was performed. The author favored ileocolostomy in an end-to-sido fashion 
rather than a side-to-side t^qoe of anastomosis, because in his experience ulcers in 
the blind loop of ileum, if side-to-side anastomosis is done, ma}' develop. Rarely 
did he encounter ulceration in the blind loop of cecum. 

Til discussion AT'emon C, David, Chicago, III., urged that in the transverse and 
descending colon, ileocolostomy should be performed as far proximally as possible 
so as to avoid liquid stools. 

Fred W. Rankin, Lexington, Ky.: The ATalue of Cecostomy as a Complementary 
and Decompressive Operation. — Decompression of the colon by cecostomy is in- 
dicated in subacute and acute obstruction of the rectosigmoid and left colon. The 
procedure may be done ‘M)]indly^' or with exploration as circumstances indicate. 
Cecostomy is useful as the first stage of a graded radical combined perineo- 
abdominal resection of the rectum when at exploration the preliminary medical 
decompression has been ineffectual. As a complementary step to obstructive re- 
section of the colon or resection and anastomosis for carcinoma, ceco.‘5toiny is in- 
valuable. The technique of cecostomy di/Ters according to the indications for its 
employment. A wing catheter introduced into the cecum after AA’’itzers method 
and brought out through a stab wound in the groin is mo.st useful ns a comple- 
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mentary maneuver. When decompression is performed for acute or subacute 
obstruction, exteriorization of the whole cecum over a glass tube coinpletel% by- 
passes the fecal current. 

In discussion Harvey Stone, Baltimore, ^kld., cautioned that feces may collect 
proximal to the obstruction if the Witzel Uye of cecostomy is used, particularly 
if the obstruction is located a considerable distance from the cecostomy. Arthur 
Allen, Boston, Mass., described a new ty’pe of cecostomy, using a tube and re- 
placing the cecum in the abdominal cavity. 

Damon B. Pfeiffer, Philadelphia, Pa., and (by invitation) Edward M. Kent, 
Abington, Pa.: The Value of Preliminary Colostomy in Surgical Correction of 
Gastrojejunocolic PistuIa.^Two recent cases of gastrojejunocolic fistula are re- 
ported. In both cases a new principle of treatment in this condition was em- 
ployed; namely, preliminary ascending colostomy followed in a few months by 
radical repair of the lesion. In the first case primary radical surgery was too 
hazardous owing to the patient's precarious condition and a local involvement 
about the fistulous tract. A preliminary colostomy was done with dramatic im- 
provement in general and local sjunptoms. Within three months there was a gain 
of fifty pounds in weight. At secondary operation complete subsidence of local 
inflammation rendered the repair simple. The colostomy was later closed in the 
usual manner. A second case was treated in a similar manner, also with suc- 
cessful outcome. It is felt that this method may be of great assistance in re- 
ducing the very high mortality in the surgical treatment of gastrojejunocolic 
fistula. It would seem that the debility of these patients may be due to continual 
feeding upon colonic contents. The inflammatory reaction about the fistula may 
be due in part to continual reinfection from the colon. The high mortality is 
chiefly due to a prolonged procedure upon inflamed structures in a patient with 
lowered resistance. With both these factors ameliorated by preliminary colostomy, 
the present operative mortality should be reduced. 

In discussion, Frank Eahey, Boston, Mass., likewise stated that contamination 
is a serious drawback in resection of gastrojejunocolic fistula. To obviate this, 
he has devised a two-stage procedure. 

B. N. Carter, Cincinnati, Ohio: Deft Subphrenic Abscess. — Subphrenic abscess 
on the right side is about three or four times as common as that on the left. The 
etiologic factor is important in making the diagnosis and should be kept in mind 
when the possibility of left subphrenic abscess is considered. For example, pelvic 
abscesses may spread upward along the descending colon. Pain is more commonly 
referred to the shoulder when the abscess is located on the left than when it is 
located on the right. The diaphragm is fixed but mny not be elevated. Presence 
of air is not very helpful on account of the air in the stomach. Barium studies of 
the stomach may show pressure defects. 

In discussion, Alton Oebsner, New Orleans, La., reported on an analysis of over 
1,500 cases (right and left sides) including his own. He found that on the left 
side the anterior inferior space was most frequently involved, E. A. Graham, 
St. Louis, Mo., called attention to the fact that the abscess may not always be 
located in one space; if located in two spaces, two operations may be necessary, 
because of the tendency to overlook the second absce.ss, when the first is opened. 

Henry K. Beecher, Boston, [Mass. (l)y invitation) : The Assay of Anesthetic 
Agents.— While the tried and serviceable methods of local, spinal, and inhalation 
anesthesia fulfill most of the surgeon's requirements, these methods are not yet 
good enough to allow anyone concerned with their use to be verv complacent 
about them. Xew agents are being made available so rapidly that evaluation of 
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them, in some cases, is confused and incomplete. Consideration of the qualities 
an anesthetic agent should have offers a yardstick for measuring and evaluating 
new substances. Constant criteria whereby new agents logically may bo judged 
not only from the standpoint of the pharmacologist but also from that of the 
surgeon are described. The necessity of a very large number of cases for de- 
termination of death rate due to the anesthetic agent alone was stressed. 

Wesley Bourne, Westmount, Que. (by invitation): Trends in Inhalation An- 
esthesia. -I^umorous and various attempts have been made to dispel, lessen, and 
alleviate the injurious effects of anesthetics. As results, there have been im- 
provements in methods of administration, less harmful anesthetics have been 
found, and analeptics are being used. An illustrative account of the disturbances 
which anesthetics produce on metabolism as a whole was given, comparing the 
volatile with the gaseous substances. Important effects of anesthetics on the 
blood include acidosis and a decreased water balance. Shock is related to an- 
hydremia and acidosis. Acidosis is lessened by a good glycogen reserve in the 
liver. The author favors pre- and postoperative glucose, but not glucose given 
during the operation. All inhalation anesthetics cause some urinary suppression. 

Boy D. McClure and (by invitation) Prank W. Hartman, Detroit, Mich.: 
Anoxia — Source of Possible Complications in Surgical Anesthesia. — ^In surgical 
work, any one or a combination of the various t;>^es of auoxia, that is, the 
anoxic, anemic, stagnant, and histotoxic types, may be observed. Present-day 
preoperative sedation plays a definite role, especiall}^ in the production of the 
stagnant and histotoxic types of anoxia. Reduction of both systolic and diastolic 
blood pressures frequently results from moderate or heavy sedation, particularly 
with the barbiturate group and avertin. Such cases reach the operating rooms 
with sj^stolic blood pressures as low as 70. The oxygen saturation of the arterial 
blood in such cases is found to be 15 to 20 per cent below normal. At the same 
time a direct histotoxic anoxia is produced by these drugs as noted by Keilin, 
Jowett, Quastel, and others. The histotoxic anoxia coupled with the stagnant 
anoxia resulting from heavy preoperative sedation further ma}’ be augmented by 
anoxic anoxia when nitrous oxide or ether (Shaw, Steele, and Lamb) is used as 
the anesthetic. Spinal anesthesia also results in stagnant anoxia, unless precau- 
tions are taken to prevent reduction in blood pressure. "When blood pressures 
are maintained at normal levels or above, the oxygen saturation of the arterial 
blood is likewise sustained. If several 137)03 of anoxia are combined in the same 
patient during and after the operation, serious lesions in the brain, liver, lungs, or 
adrenals maj' result. 

Harold L. Boss, Danville, Pa.: The Present Status of Spinal Anesthesia. — Con- 
clusions based on an experience with 5,000 consecutive operations, personall}" per- 
formed, in regions below the diaphragm and in whicli tlie anesthetic was spinal, 
were given. The author compared ultimate mortalit)', operating room mortalit}", and 
mortalitv occurring within the first fort 3 ’’>e 2 ght hours spaced in twelve-hour 
groups in 5,000 consecutive operations under spinal anesthesia and 5,000 con- 
secutive operations under inhalation anesthesia. The author has not seen any 
serious cord or meningeal s 3 Tnptoms and there have been no resulting parah'ses. 
Occasional!}', in the follow-up studies pain in the back was noted ns a complaint. 

In the last V, 000 or 3,000 cases the number of operating room deaths was about tlie 
sLie in the'spinf^l anesthesia group as in the other group. 

John s Lundy. Rochester, :ifinn. (by invitation); Intravenous and Ecgional 

thesia— The intravenous method of inducing a state of anesthesia is the ncm- 
t ^ d probaWv the most interesting method of producing insensitivity to pain 
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at the surgeon's disposal. The technique of administration of evipal sodium and 
pentothal sodium is in a process of rapid development and future use of the method 
will depend to some extent upon refinements of the technique that are being in- 
troduced so rapidly at the present time. Begional anesthesia recently has been 
made much more elective by the substitution of metycaine for procaine. There 
are several reasons why this substitution should have occurred and did occur. A 
combination of regional anesthesia and intravenous anesthesia is suitable for 
many of the requirements of present-day surgerj^, particularly when a method of 
inducing anesthesia that carries with it no hazard of fire or explosion is needed. 
It is suggested that surgeons encourage their anesthetists to to improve their 
methods and to visit others wdio are employing a modern technique and using ac- 
cepted anesthetic agents. 

William P. Eienhofi, Jr., Baltimore, Md.: The XJse of Sympathetic Nerve Block 
Anesthesia in Minimal Besection of the Stomach for Ulcers of the Pyloric Antrum 
and Duodenum. — A series of cases is reported in which direct injection of the 
celiac sympathetic plexus with 100 c.c. of 1:3,000 solution of pantocaine has been 
made previous to a minimal resection of the pyloric antrum and first portion of 
the duodenum. The advantages of this t}q>e of nerve block were discussed: (1) 
as an adjunct anesthetic; (2) in counteracting operative shock; (3) in preventing 
postoperative complications. A smooth postoperative course was noted. Hospi- 
talization was shorter. 

Discussion of Symposium on Anesthesia: Prank Lahey, Boston, Mass., reported 
a fatal cyclopropane explosion. In collaboration with one of the staf^ of the 
Massachusetts Institute of Technology, Lahey has devised an intercoupling ap- 
paratus which would equalize the electrical charge in the gas machine, operating 
table, etc. This should reduce explosions, but obviously would not eliminate the 
necessity for extreme caution, Roscoe B. Graham, Toronto, Out., and co-workers 
prefer spinal anesthesia in upper abdominal operations. The increased relaxation, 
etc,, has resulted in an increased incidence of stones in the common duet from 10 
to 21 per cent of gall-bladder cases. Praser B. Gurd, Montreal, Que., reported that 
three j^ears ago he began the use of spinal anesthesia in thoracoplasties. Two 
deaths in the operating room were reported. Irwin Schmidt, Madison, Wis., agreed 
that anoxia is verj^ serious and expressed the belief that the complications of 
anoxia (mental changes, etc.) in patients surviving it are probably frequent and 
quite serious. Some anesthetic agents are used to a much greater advantage in 
some hospitals than in others. 

Deryl Hart, Durham, N. C., and (by invitation) Randolph Jones, Eliza, Ga.: A 
Discussion of von Recklinghausen’s Disease With the Report of Two Cases Having 
Unusual Surgical Complications. — A family presenting this disease through four 
generations was cited. The complications were discussed. In one, mediastinal 
neurofibromas were successfully^ removed at operation; in the other, hemorrhage 
had occurred into the pachydermatocele which was relieved by evacuation of the 
clot and excision of the greater part of the surrounding tumor. Only seven re- 
ports of this condition have been found in the literature. 

Loyal Davis and (by invitation) M. Herbert Barker, Chicago, HI.: Experimental 
and Clinical Experiences With the Surgical Problem of Hypertension. — ^lu a 
previous communication the authors defined their conception of the clinical entity, 
essential hjqjertension, and outlined a plan of studying patients before and after 
a bilateral supradiaphragmatic splanchnicectomy. Only those patients with es- 
sential hypertension who were proved to be resistant to potassium sulphocvanate 
therapy were chosen for operation. The operation alone has not produced any 
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change in the^ blood chemistry findings, blood pressure, or clinical course of these 
patients, but in a series of patients has been followed by an increased sensitivity 
to the effect of potassium sulpliocyanate. The physiologic mechanism of this 
result of splanchnicectoray is as 3’et unexplained. 

Tn discussion Max Feet, Ann Arbor, Miclu, reported that in a series of 194 cases 
of splanchnicectomy for Insert ension, the best results were obtained in the 
younger patients. Results in general were variable, between 40 and 100 per cent 
relief from symptoms. Alfred Blalock, Nashville, Tenn., presented some experi* 
ments on dogs, indicating that the h^'pertension produced by the Goldblatt clamp 
causes a rise for about two weeks and if the second kidney is removed after 
the hypertension has regressed, a rise in blood pressure again takes place. 

Gilbert Horrax and (by invitation) James L, Poppen, Boston, Mass.: Ex- 
periences With the Total and Intracapsiilar Extirpation of Acoustic Neuromas, — 
Operations upon cerebellopontile angle tumors (acoustic neuromas) were accom- 
panied by a prohibitive mortality in the early years of neurosurgery'. In 191G 
a method for the intracapsular enucleation of these growths was described by 
Cushing. The mortality was reduced, in his hands, to approximately 10 per cent, 
and the results in most instances were exceedingly'^ satisfactory for periods from 
live to tM'enty-six years as disclosed in a subsequent communication. Most neuro- 
surgeons employed Cushing method except in occasional cases, but in 1922 
Dandy, and more recently Oliveerona (1934), advocated total removal. During 
the past four years the authors have performed complete acoustic tumor extirpa- 
tions routinely'. From the whole series of thirty'- three patients eighteen primary 
tumors have been wholly' removed, with two deaths, a mortality of 11.1 per cent. 
Because of the high incidence of recurrence after intracapsular extirpation and 
because the operative mortality' in the recurrent group is excessive (33J per cent), 
the authors believe that primary' complete removal is the procedure of choice. 


Francis C. Grant, Philadelphia, Pa.: Treatment of Cranial Defects by Crani- 
oplasty. — ^A series of oO cases followed from two to twenty' y'ears, in which the 
external table of the skull has been used to repair the defect, was presented. In- 
dications for operation consist of headache, fear of trauma, pain, and cosmetic 
correction. The author dismissed the use of metal and celluloid, but prefers bone, 
using ribs in the large defects. Frequently' epilepsy' present in patients with 
these defects was benefited by' the cranioplasty*. 


A. A. Zierold, Minneapolis, Minn.: Gangrene of the Extremity in the Diabetic. 

Spreading gangrene of the extremity' in the diabetic, if treated by immediate 

amputation, is often followed by death or the necessity for secondary amputation 
due to sepsis or recurrence of gangrene. Spreading, moist gangrene is attended 
by' infection which not only' causes progression of the gangrene but often renders 
the underlying diabetes uncontrollable. If treatment is first directed toward con- 
trol of the infection, the gangrene will be arrested and the diabetes will become 
more amenable to treatment. Infection may be controlled I>y local excision of in- 
fected and necrotic tissue, followed by hy'pertonic saline baths. When sep.sis ami 
frangrene are arrested, amputation may be undertaken with adequate preparation 
nd a greater degree of safety. Amputation should not be considered a therapeutic 
ediire. Amputation should be undertaken only ns an elective procedure, never 
as^an emergency. Amputation need not be above the level of the upper third of 

the tibia. 


w‘ir*im E Gallie Toronto, Ont., stressed the importance of adequate medical 
William infection be dealt with as in nondiabefic cases. Leland S. 

TC and urge ^ reported on experiences with o03 amputations with a 

cKittiick, Boston, i 
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mortality of 12.9 per cent. A follow-up study revealed that only 35 per cent of 
these patients were living after five years, emphasizing the fact that hospitaliza- 
tion should be made as short as possible. Frank Meleney, !New York, K. Y., 
urged that cultures be made on all cases. Herman E. Pearse, Jr., Rochester, K. \ 
called attention to the poor applicability of the term diabetic gangrene, since in- 
fection is so frequently the lesion present. Alton Ochsner, New Orleans, La., 
emphasized that there are certain instances when early amputation is really a 
life saving procedure, but that unless an amputation is an emergency procedure 
the determination of the vascular competence by blocking the sympathetic lumbar 
ganglia with novocain frequently makes it possible to save the extremity. 

J. Stewart Rodman and (by invitation) William G. Leaman, Jr., Philadelphia, 
Pa.: Circulatory Problems of Surgical Importance in the Diagnosis of Abdominal 
Lesions. — ^Eeflex disturbances having the primar^^ seat in the heart (angina pec- 
toris, coronary occlusion, acute pericarditis) and simulating surgical conditions 
in the abdomen were stressed. Particular reference was made to the differential 
diagnosis in cardiac cases complicated by actual gall-bladder disease. Arrhythmias 
and other abnormalities commonly produced in the heart by gall-bladder disease 
should be borne in mind. Important electrocardiographic patterns of surgical 
interest were shown. Jaundice occasionally occurs in cardiovascular disease. 
Hepatic congestion from cardiac failure may simulate gall-bladder disease; embo- 
lism causing mesenteric thrombosis may simulate intestinal obstruction; acute 
pericarditis may even resemble acute appendicitis. Numerous surgical conditions 
may be simulated by abdominal aortic aneurysm at the time of rupture. 

Robert L. Harris, and (by invitation) T. S. Perrett and Angus MacLacblan, 
Toronto, Out.: Pat Embolism — ^An Important Complication of Fractures and 
of Operations Upon Bones. — Pat embolism occurs when free fluid fat enters 
the veins and is transferred by the blood stream to be deposited as embolic 
globules in the capillaries of lungs and other organs. This condition most com- 
monly arises as the result of injuries to or operations upon bones. It is not easily 
recognized since the clinical picture is varied and simulates other and more com- 
mon conditions. Even at post mortem it may be completely overlooked unless 
special measures are adopted. The important signs by which it maj' be recog- 
nized were reviewed; viz., fat in urine, fat in sputum, petechial hemorrhages in 
skin. To these is added a new sign observed in a fatal case; viz., rapid and pro- 
found fall in hemoglobin due to the extreme hemorrhagic pulmonary exudate. 
This may be of diagnostic value in certain cases. Experimental evidence was ad- 
^anced in an effort to explain some of the obscure features of fatal fat embolism, 
notabl} the profound and often fatal effect of comparative!}’' small amounts of fat. 

In discussion J. Dewey Bisgard, Omaha, Neb., cited some animal experiments in 
which the use of ether anesthesia diminished the number of fat emboli following 
the injection of a suspension of bone marroiv fat. 

Thomas G. Orr and (by invitation) Ferdinand C. Helwig, Kansas City, Ho.: 
Liver Trauma and the Hepatorenal Syndrome. — Additional cases were reported 
supporting the traumatic hepatorenal syndrome. Not all of these died. The 
cardinal manifestations, consisting of albumin in the urine, elevated N,P.N. in 
the blood, diminished urine output, occasional blood in the urine, and anuria, were 
reviewed, Pathologically the hepatic cells show necrosis and degeneration 
throughout large areas. The findings at post mortem show marked tubular de- 
generation with hemorrhages in isolated areas. 

In discussion Warren Cole, Chicago, Ilk, presented the clinical and pathologic 
features of a patient who died following splenectomy, with manifestations tiqiical 
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of so-called hepatic insutficiencj’; and in ivhom there was ante-mortem and post- 
mortem corroboration of a serious renal lesion. Attention ^vas called to the 
similaritj' of the clinical picture in this group of cases to that described in the 
traumatic hepatorenal syndrome. Pred Coller, Ann Arbor, jMich., called attention 
to the danger of ascribing the renal lesions in these cases to the liver injury, since 
so many conditions, including dehydration, infection, fever, etc., might produce 
them. 

Arthur W. Allen, Boston, Mass., and (b^" invitation) John D. Stewart, Boston, 
Mass: Control of the Hemorrhagic Tendency in Ohstnictive Jaundice hy the Use 
of Vitamin K.— In studying a group of patients with obstructive jaundice and 
biliaiy fistula, marked reduction in plasma prothrombin was found. A rapid and 
almost invariable improvement followed administration of a mixture of vitamin K 
(extracted from spinach) and bile salts. A postoperative drop in plasma pro- 
tlirombin occurred, but, if the intake of the vitamin Iv mixture was resumed, the 
fall was transitory. In patients who had not taken vitamin Iv and were suffering 
from severe bleeding, plasma prothrombin concentration was always below 15 per 
cent. Such bleeding could be controlled by giving vitamin K mixture, and at the 
same time plasma prothrombin rose. 

Otto C. pickhardt and (by invitation) A. Bernhard and Irving Kohn, JN'ew York, 
N. X.i The Significance of the Cholesterol Partition of the Blood Serum in Surgery 
of the Gall Bladder. — In gall-bladder disease with disturbed hepatic function, a 
practical test indicating the state of the liver should prove of value in determining 
expediency of surgical intervention. The ratio between total and free cholesterol 
appears to be a physiologic constant in normal individuals, the free cholesterol not 
exceeding 30 per cent of the total cholesterol and the ratio being altered only in 
infections and disturbed hepatic function. Patients having a normal ratio were 
considered excellent risks, from the hepatic standpoint; izi those with increased 
percentage of free cholesterol, operative procedures should be delayed until treat- 
ment results in return to normal ratio. Patients, when operated upon with in- 
creased percentage of free cholesterol, had stormy recoveries or fatal outcome. 
Determination of the cholesterol partition in gall-bladder disease before and after 
surgical intervention is advised, since results obtained serve as an aid in the 
prognosis of disease of the liver and biliary tract. 

In discussion, John A. Wolfer, Chicago, HI., corroborated the value of the test 
and showed a slide illustrating the value of cholesterol studies, so far ns mortality 
is high in patients who show a rise in the percentage of free cholesterol. Robert 
Ij. Payne, Norfolk, Va., reported xanthoprotein studies of the blood, and urine 
indican as being valuable in predictizzg mortality. 
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of so-caJied hepatic insufficiency, and in whom there was ante-iuortem and post* 
mortem corroboration of a serious renal lesion. Attention was called to the 
similarity' of the clinical picture in this group of cases to that described in the 
traumatic hepatorenal syndrome. Fred Coller, Ann Arbor, Mich., called attention 
to the danger of ascribing the renal lesions in these cases to the liver injury, since 
so many conditions, including dehydration, infection, fever, etc,, might produce 
them. 

Arthur W. Allen, Boston, Mass., and (by invitation) John D. Stewart, Boston, 
Mass: Control of the Hemorrhagic Tendency in Ohstnictive Jaundice by the TJse 
of Vitamin K. — In studying a group of patients with obstructive jaundice and 
biliary’ iistula, marked reduction in plasma prothrombin was found. A rapid and 
almost invariable improvement followed administration of a mixture of vitamin K 
(extracted from spinach) and bile salts. A postoperative drop in plasma pro- 
thrombin occurred, but, if the intake of the vitamin Iv mixture was resumed, the 
fall was transitory. In patients who had not taken vitamin IC and were suffering 
from severe bleeding, plasma prothrombin concentration was always below 45 per 
cent. Such bleeding could be controlled by' giving vitamin K mixture, and at the 
same time plasma prothrombin rose. 

Otto C. Pickhardt and (by' invitation) A. Bernhard and Irving Kohn, Kew York, 
N. Y.: The Significance of the Cholesterol Partition of the Blood Serum in Surgery 
of the Call Bladder. — ^In gall-bladder disease with disturbed hepatic function, a 
practical test indicating the state of the liver should prove of value in determining 
expediency' of surgical intervention. The ratio between total and free cholesterol 
appears to be a phy'siologic constnnt in normal individuals, the free cholesterol not 
exceeding 30 per cent of the total cholesterol and the ratio being altered only’ in 
infections and disturbed hepatic function. Patients haAring a normal ratio were 
considered excellent risks, from the hepatic standpoint; in those with increased 
percentage of free cholesterol, operative procedures should be delay'od until treat- 
ment results in return to normal ratio. Patients, Avhen operated upon with in- 
creased percentage of free cholesterol, had stormy’ recoveries or fatal outcome. 
Determination of the cholesterol partition in gall-bladder disease before and after 
surgical intervention is advised, since results obtained serA’c ns an aid in the 
prognosis of disease of the liver and biliary' tract. 

Tn discussion, John A. Wolfer, Chicago, HI., corroborated the value of the test 
and showed a slide illustrating the value of cholesterol studies, so far as mortality* 
is high in patients who show a rise in the percentage of free cholesterol. Bobert 
Ii. Payne, Norfolk, Va., reported xanthoprotein studies of tlie blood, and urine 
indican as being valuable in predicting mortality*. 
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some of the evidences of poor risk and reiterated that the basal metabolic rate 
is not a sure guide to the severity of the intoxication, 

Thomas O. Young of Duluth, iMinn., read a paper on the surgical treatment of 
low-grade hj^perthyroidism. He emphasized the difficulties in diagnosis and in 
differentiation between low-grade hyperthyroidism and neurosis. The basal 
metabolic rate is not entirely reliable, and clinical examination should be the basis 
of the diagnosis. Thyroidectomy in low-grade lu'perthyroidism gives good results. 

Elliott Cutler and Stanley Hoerr, of Boston, Mass., discussed avertin anesthesia 
for thyrotoxicosis. They used avertin anesthesia for thjToidectomy in 66 cases. 
The dose of avertin was from GO to 100 mg. per kilogram of body weight. 
They had hoped that the anesthetic would be one follondng which the postopera- 
tive course would be .smoother, that it would prove an ideal anesthetic, alleviating 
apprehension in toxic cases. Their experience, however, leads them to announce 
that it is no more desirable as an anesthetic from these standpoints than others, 
and that the postoperative course is not more smooth, 

Howard Mahomer, of Tulane University, ISTew Orleans, La., stated that, whereas 
goiter is not endemic in the South generally, it is not uncommon in certain locali- 
ties. The South may be an endemic hj-potliyroid region. In Louisiana goiter 
is more prevalent near the lower end of the Mississippi Kiver. He reviewed 248 
cases which were admitted in one year to the Charity Hospital. The mortality for 
goiter in the South, while high in general, is in certain hands no more than it is 
in the endemic goiter regions where larger numbers are being handled. He showed 
a case of a child with a huge goiter whom he operated upon at the age of 17 
months. The child subsequently developed normally and at the age of 7 years 
appeared normal. 


Brien King, of Seattle, Wash., described a new operation for bilateral abductor 
cord paralysis, AYhen both recurrent laryngeal nerves are severed, the cords 
eventually come to rest near the midline, leaving the patient very little air space. 
Dr. Hinges operation consists essentiall}" of attaching the upper end of the anterior 
belly of the omohyoid to the arytenoid cartilage, permitting the muscle on inspira- 
tion to draw the arytenoids apart and increase the breathing space. The operation 
preserves the voice. In certain instances in which the paralysis has been long 
standing and in which the arytenoids are fixed towards the midline, it is necessary 
to divide the cricoarytenoid joint capsule and cut the interarytenoideus muscle 
which holds the arj’tenoid cartilages together by being chronically contracted. 
He show^ed moving pictures of the operation and of the larynx of these patients 
before and after operation. The breathing space was undoubtedly markedly 
increased and his movies were proof of a brilliant solution of the' distressing 
problem of bilateral cord paralysis. This presentation by Dr. King was awarded 
honorable mention for the t an Meter Prize. It was clinically the outstanding 
presentation of the meeting. 


Edwin Gr. Ramsdell, of Kew York, N. Y., reported four cases of ** calcinosis 
syndrome. »» The s>mdromc consists of slight weight loss, a tightness of the skin, 
and deposits of calcium under the skin and around the joints, particularly around 
the hip joint. The patients have a stiff feeling and are sometimes unable to bend 
over properly and pick up objects from the floor. There are no changes in the 
blood calcium and phosphorus values. Dr. Bamsdell has done a unilateral complete 
lobectomy and parathyroidectomy in four cases, one of which was reported six 
years ago. Soon after the operation tiie patients lose the sensation of stiffness and 
are able to bond over and to move their facial muscles much better. The sub- 
cutaneous calcium deposits disappear. The subjective improvement is marked 
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surgeons did the thyroidectomies, and the recurrence rate for the surgeons varied 
fioin 0 to 14 per cent. He found that the men leaving the least amount of gland had 
fen ei recurrences and usually, when an insufficient amount of tissue was removed, 
the residual tissue was found to be excessive at tlie superior pole. He advocated 
caieful dissection of the sujjorior pole to insure an adequate removal of tissue 
from that place as well as from elsewhere on the gland. 

Cleon A. Nafe, of Indianapolis, Ind., discussed metabolic disturbances following 
thyroidectomy. He agrees with the general trend to leave less thyroid tissue 
at the time of thyroidectomy' for toxic goitej\ In 300 cases the rate of recurrence 
was 2 per cent. Definite myxedema develops in approximately 1 per cent of 
cases. Diagnosis of myxedema is sometimes difficult. A second type of In'po* 
thyroidism is transient myxedema postopera tively wdiicli returns to normal. This 
comprises approximately 6 per cent of cases, and there is a third type of hypo- 
thyroidism w'ith indefinite symptoms, lack of energy being the most dominant 
complaint. He thinks that the small pez'centage of recurrence does not justify 
total thyroidectomy'. He show'cd cases of my'xedema and advised against deliber- 
ately' producing it. 

Martin B. Tinker, Jr., of Ithaca, H. Y., show'ed the incidence of results ten to 
thirty' y'ears after thy'roidectoniy'. Thirty' y'ears ago thy'roidectomy’ was not a 
common procedure, and unilateral lobectomy' was frequently' the procedure of 
choice. In patients w'ith unilateral lobectomy 92 per cent returned to normal oc- 
cupation, SI per cent had a normal pulse, and 69 per cent were not nervous. In 
7 per cent of patients exophthalmos persisted, at least to a certain extent. Bilateral 
partial resection resulted in Sfi per cent returning to their normal occupations. This 
raises the question of w'h ether bilateral partial resection is so much better opera- 
tion than unilateral operation as far as permanent results arc concerned. 

David Berlin and Samuel Gargill, of Boston, ifass., reported fifteen cases of 
persistent and recurrent thy'rotoxicosis and discussed the factors influencing 
persistence and recurrence. Hecurrence of hyperthyroidism is not associated 
necessarily' with a reappearance of palpable tliy'roid tissue. They' tliink that in- 
adequate thyroidectomy' is less a causal factor than emotional strains in recurrent 
hy-perthyroidism. In persistent thy’rotoxicosis inadequate thvroidectomy’ or leaving 
too much tliy'roid tissue is the important factor. In 237 cases persistence was 
found in 2 per cent and recurrence in 3 per cent. Emotional causes, such as 
fright, w’Orry', and severe mental strain, are generally’ the causes of recurrences. 

Arthur C. Scott, Jr., of Temple, Tex,, discussed total thy’roidectomy' for 
diffuse toxic goiter. He said that Kocher performed and then abandoned total 
thvroidectomv }>ccanse of complications. He added that the present trend is to- 
wurd the more radical operation. Dr. *Scott advocated total thyroidectomy' for 
toxic diffuse goiter. He has performed 71 total thyroidectomies with 2 deaths. 
Fifteen of these were for recurrent hy'perthyToidisin. Tlie coinplic.afions were: 

3 cases with tetan.v, 2 cases with unilateral nerve injury*, and 2 cases with bilateral 
nerve inlury'. The mortality' for subtotal resort ion in his hands is 0.4 per rent, but he 
still thinhs total tliyroidoctomy is safe because tin* deaths ami cornpl/^'afions resulted 
^ * the first cases done by him when he was developing his techiiiquo. hi ffii 

s onlv - patients had persistent hyperthyroidism or recurrent hy'perthyroidism. 
'S "rest tvc"rc free of tlioir liypertl.vroi.V.sm. 

W n Tiompson, of Chicago. III., .iiMMiy.sP.l llio maaoKomoif of .-ovoro Ihyr., 

• • 1 - ,>nreful prcopor.-itivc prcpnrnfwn. JIo .Uioivof) n ro.liiolioii in 

to.'tico.'!!.-! '>> • j ^ ju; He ornpliii.-izcd 

mortalif.v from 10 per cent i 



review of recext meetings 


321 


negative. Altliausen described a new test based on the acceleration of absorption in 
liyperthyroid state. Forty grams of galactose is aaministered in 400 c.c. of ^ater to 
the fasting patient. Blood specimens are taken before and one-Iialf hour and one hour 
after the administration of the galactose. The galactose curve in the normal reaches a 
peak of around 10 mg. per 100 c.c. ; whereas, in hyperthyroid state, it rose to approxi- 
mately 40 mg. per 100 c.c. Dr. Altliausen studied the galactose tolerance curve in 130 
patients with hj^perthyroidism and found that the increase of galactose in the blood 
was approximately three times as high in the toxic goiter patient as in the normal 
patient. This test roughly paralleled the basal metabolic rates but had some ad- 
vantages in doubtful cases over basal metabolic rate determinations. The rate of dis- 
appearance of galactose from the blood is normal in the hj’perthyroid state, and the 
galactose curve is abnormally low in nn-xcdema. He also discussed the possible 
therapeutic application of the experimental findings of acceleration of absorption of 
certain substances. 

At the annual dinner of the Association the attending members of the meeting 
were greatly entertained by the humorous address by Cincinnati’s jovial Mayor the 
Honorable J. Stewart, and by the highly intellectual dissertation of the Professor 
of Humanities of the University of Chicago, Dr. G. X Laing, on ''Are Doctors 
Human?’’ The conclusions were equivocal. 

Arnold Jackson, of the Jackson Clinic, Madison, Wis., discussed thyroidectomy 
by electrosurgery. He substituted the electrosurgical knife for the scalpel in 
1928 and as a consequence has reduced the incidence of postoperative recurrence 
in exophthalmic goiter from 5 to 1 per cent. He feels this was accomplished 
because it was possible to resect more thyroid tissue. Hemostasis is better and, 
with a drier surgical field, thyroidectomy is facilitated. Instead of ligating the 
smaller vessels, they are coagulated. Less time is required to perform the opera- 
tion, which, may be a factor in bad risk cases. The method is especially" valuable 
in operations for malignancy of the thjToid. 

H. J. Perkins, Boston, Mass., reported that the average blood iodine level in a 
group of patients studied w*as elevated in hyperthyroidism. To a certain extent, 
the blood iodine level is an index of hy-perthynroidism. He wmrned that the results 
must be regarded collectively and that variations occur in the individual case. The 
blood iodine determination was helpful in studying 235 patients with borderline hyper- 
thyroidism. 


W, D. rra2ier and K. B. Brown, of the University of Pennsylvania Medical 
School, Philadelphia, Pa., discussed the use of \dtamm B in the management of 
hyi)erthyroidism. Previously, McCarrison found that hy-perplasia of the thyroid 
gland resulted in pigeons fed on a diet deficient in vitamin B and that there was 
some similarity between vitamin B deficiency and hy’perthyroidism. The authors 
studied 138 cases with hy^pertliyroidism in "which, in addition to their usual 
preoperative preparation, %dtamin B was added to the diet. Sixty-six per cent of the 
vitamin B treated group gained weight. The control patients with hy'perthyroidism 
did not have vitamin B added to the diet and of these only 20 per cent gained weight. 
Experimentally in rats they found that vitamin B did not prevent the disappearance 
of glycogen from the liver. Vitamin B had no effect on the postoperative reaction 
of the patient. Apparently one advantage is to help a greater percentage of 
patients gain weight prior to operation. 


T. C. Davison, of Atlanta, Ga., reported fifteen cases of carcinoma of the tlu'roid 
gland. Carcinoma of the thyroid varies in different reports from 1 to 10 per cent 
of nodular goiters. Metastascs are common. Eight of the eases reported bv Dr 
Davison were hying from two to twenty years after operation. He advised re‘ 
moval of discrete adenoma of the thyroid gland as preventive treatment. 
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and seems to progress over a number of years. One patient operated on six 
jears ago is apparently' well. TJiis presentation was most conmncing, and the 
pictures shown demonstrated a marked improvement in his patients. 

Harry rriedgood, of Boston^ Mass., reported experimental work on the aug- 
mentation of thyrotropic hormone activity by adrenalin and pilocarpine. He 
found that the activation of the thywoid in animals, tiie result of injection of 
thyTotropic hormone, was prolonged by' the addition of either adrenalin or 
pilocarpine ; that is, where the usual effect of the thy'rotropic hormone lasted 
ten to twelve day's, the effect was prolonged to sixteen day's. The effect is due to 
adrenalin. The injection of pilocarpine acts indirectly' on the thyrotropic hormone 
by' stimulating the adrenal gland and liberating more adrenalin. 

P. Puppel, of Barnes Hospital, St, Louis, Mo,, discussed calcium metabolism in 
diseases of the thyT-oid. In toxic goiter there is an increase in excretion of calcium 
and, liken'isej an increased excretion of iodine. Prolonged negative calcium 
balance in hy'perthyroidism may result in osteoporosis, but a positive balance 
of calcium can be maintained if enough calcium is given daily, thus preventing 
osteoporosis. 


X B. CoHip, A. H. Heufeld, and O. P. Denstedt, of McGill University', Montreal, 
Que., reported further studies on a specific metabolic principle of the pituitary’ 
gland. They found a metabolic factor of the pituitary' which depressed the respira- 
tory' quotient and thus indicated that more fat was being burned. This additional 
pituitary' factor did not demonstrate a refractoriness as is found for thyrotropic 
hormone; that is, the effect does not disappear after a period of time, but con- 
tinues indefinitely' as long as this pituitary factor is injected. This metabolic 
factor also had other effects. The muscle gly'cogen is increased, and the nitrogen 
in the urine is decreased, indicating that less sugar and proteins are burned, where- 
as there is an increase in fat metabolism. It inhibits the hypergly'cemic action 
of adrenalin and the hy’pogly'cemic action of insulin. 


Elmer C. Bartels, of Boston, Mass., discussed coronary’ disease in my’xedoma. 
In 59 cases of spontaneous my'xedema at the Lahey' Clinic, all patients were over 
20 y'ears of age and the average age was 51 y’ears. There wore 15 cases with 
coronary' disease, 13 women and 2 men, indicating that coronary' disease is fre- 
quently a complication of my’xedema. ThjToid extract, as little as gr. daily, in 
my’xedema may' produce sy'mptoms of coronary disease. Five of these patients 
died, I of infarction and I of heart failure. Myxede/na may' be a causative agent 
of coronary' disease. 

The Van Meter Prize this year was awarded to C. Ii. Althausen, of the 


TJmvcvsUy' of California, San Francisco, Calif., for his studies on the influences of 
the tbvroid gland on intestinal absorption. Dr. Altlmiison named his co-workers; 
William X Kerr, X C. Lockhart, and M. H. Soley. Tlio re]iort of his work wns 


fuven in four parts. He found that intraperitoncal injection of thy'roxin (1/10 ing. 
per 100 gm. of body' weight) in female rats resulted in increased absorption of 
su"aT from the gastrointestinal tract. The absorption of olive oil was not in- 
creased. The absorption of alanin, which is representative of a ty’pical amino 
acid is greater in the presence of glucose than when ghicoso is not present, Tlic 
nccelerarion of absorption of substances in hypcrtliyroidisni is limited to siibslanros 
capable of pliospborclation; that is, substances wliicli may enter a eomhimitinn ivith 
phospboric acid Thev found that tl.c absorption of calcium is not inereased m hv/x-r 
fli.-^oid rats and, moreover, tliat the absorption of calcium is not diminisbed. Tliero is 
• ..Jce in the c’tcrction of calcium in byperthyroid rats, but an abnormally bi«b 
no po^iblv accounted for by an increased peristalsis in bypertbyroid 

Ttl The time fL absorption of calcinn. is less and calcium metabolism nmy I.eoon.e 
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dicated that scopolamine is becoming more popular and that it may replace 
atropine. He had used avertin anesthesia in thjTotoxicosis and advised against 
using morphine witli avertin anesthesia. He found in general that avertin was 
not a good anesthetic; its disadvantages were increased respiratory depression, in- 
creased anoxia, and increase in the pulse rate. He favored ethylene anesthesia over 
all anesthetics for thyroidectomy. 

Lindon Seed and Bobbie Brunner, Chicago, Hi., studied the blood pressure and 
pulse rate changes during thyroidectomy in over 600 cases with varying degrees 
of toxicity. An effort was made to correlate the changes during operation with the 
clinical picture. There appears to be a direct relationship between the rise in 
blood pressure at the time of operation and the degree of toxicity, but the pulse 
rate elevation during anesthesia is a better index of the prognosis. 

H. A. Gamble of Greenville, Miss., discussed carcinoma of the thyroid gland. 
The malignant papillary cystadenoma is the most common and tlie most radio- 
sensitive. It requires radical surgical removal. 

Trank Deneen, Bloomington, 111., has found that the electrocardiogram is a more 
consistent and permanent record of thyrotoxicosis than any other mechanical aid. 
Electrocardiogram studies of toxic thyroid patients taken before operation and 
after operation, whether done in one or two stages, show definite changes and are 
characterized by the development of the ensuing P Wave before the completion 
of the preceding T Wave. The tracing does not return to the normal base level. 
When too much gland has been removed and a h^^pothyroid condition ensues there 
is the development of inverted T Wave in Lead 3 which is characteristic also of 
hypothyroid conditions that are either congenital or acquired without operation. 
These tracings have been followed over a period of fourteen years and have been 
found to be of much greater clinical value than the basal metabolic readings. 
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Lawrence P, Pngle, of Jvansas City^ discussed progressive postoperative 
exophthalmos, Tliyrotropic hormone is the most potent factor in the production 
of exophthalmos. Thyroid extracts in large amounts will not produce exoph* 
thalmos. Exophthalmos and diffuse toxic goiter are produced by the same agent, hut 
the goiter may be removed and the exophthalmos may progress. Progression results 
in impairment of vision and ophthalmitis. Hj'potliyroidism is frequentl}' present 
\Yhen the exophthalmos is progressive. The treatment consists of protecting the eyes 
by oil, lateral cantliotomy, suture of the lids, and, in very severe cases, the I'J^afFzigcr 
operation or decompression of tlie orbit by the intracranial route. He reported 4 
cases of severe exophthalmos. There was spontaneous subsidence in 2 cases, in one 
of which only one eye subsided after tlie other liad to be enucleated because of in- 
fection. The J^TaTziger operation was done in 2 cases with good results. He advo- 
cates orbital decompression before tlie condition has progressed too far. 

Perry McCullagh, of Cleveland, Ohio, discussed the clinical observations on 
the use of dihydrotachysterol (AT-lO) in parathyroid tetany. Dihydrotachysterol 
is closel}' related to irradiated ergosterol. He studied the effects in 10 cases, 6 of 
Avhich were discussed. In one case, AT-lO relieved tetany when other measures 
had failed, but the patient died suddenly soon thereafter. He showed other cases 
demonstrating that small doses are sufficient and that the drug is very potent 
as a blood phospliorus depressant and calcium elevator. The initial dose should 
not be over 2 c.c. daily and the standard dose not over from 0.5 to 0.7 c.c. daily or 
every other day. Careful checks must be made on the calcium and jdiosphoriis 
of the blood during administration because the drugs may cause marked hyper- 
calcemia when the clinical condition apparently is satisfactory. In addition to the 
AT-10, large doses of calcium (over 40 gm.) were given daily. 

Leon Bogart, of Flint, Hich., had had 62 patients with '^thyroidism without 
convincing positive laboratory findings. He discussed the clinical courses in these 
patients. Although tliey appeared to be hyperthyroid, the laboratory findings did not 
show it. Of 2S who did not have thyroidectomy, 5 died a cardiac death. Alany of 
these patients lived an invalid life. Thirty-four were operated on and only 2 of these 
died a cardiac death. He believes that many patients witli symptoms of thyroidism 
and without laboratojy findings to support it are benefited by operation. He also 
stated that acetylcholine produces an induced iodine resj)onse in jmtients in whom 
the resjmnsc to iodine is not already satisfactory. 

George Orile, Jr., Cleveland, Ohio, discussed papillary tumors of thyroid and 
lateral aberrant thyroid origin. At the Crile Clinic there have been 15 cases of 
papillary adenoma and 20 patients with papillary carcinoma. Of 17 patients with 
lateral aberrant thyroids, 12 were well for an average of Ihirtv-orie months. At 
operation it is necessary to search carefully for additional lateral aberrant thyroids 
because they may be multiple in tlie same individual. In 11 of the 17 cases, the 
same pathologic process wliich was found microscopically in the lateral aberrant 
tissue was also found in the thyroid. The treatment is excision. 

Donald Guthrie, Sayre, Pa., discussed the preoperative i»reimratif>n of the 
toxic goiter patient. He enumerated the measures for careful i>reoperafive prep- 
aration In certain instances cholesterol determination, hipfmric arid tc>ts for 
Uwr fiinction, anil Mood iodine deleiniinnfinnM s/imild lie nmde. Tlie pereenf.-iee 
ormuUiple openition? need l.e mmoII. 

H Cole, of the University of Illinois, t’hicago, III., di.-ru.wfrd avertin 

Warren . Pr. Cole outlinc<l tlie qualilirs dcsiniblr for an 

anesthesia 1 Particularly desirable is the quality of not increasing 

anesthetic in 1 premedication to abolish psychic traurnn and in- 

anoxia. He aiivjseu . 
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The Student Handbook of Surgical Operations, By Sir Frederick Treves. Re- 
raed by Cecil P. G. TTakeley, Ed. 6. Paper. Pp. 563, ^vitb 246 illustra- 
tions. kew York, K. Y., 1939, Paul B. Hoeber, Inc. $5. 

The fact that this handbook of surgical operations written by the late Sir 
Frederick Treves and revised by Mr. Cecil P. G. Wakeley has passed through six 
edition attests its popularity. About half the manual is devoted to surgeiy of 
tlie arteries, nerves, amputations, and operations on the bones and joints. The 
number of pages devoted to these subjects may seem out of proportion to the 
rest of the book, but so \Yell and thoroughly are these conditions discussed that 
the amount of space seems justified. 

Surgeons trained in this country" may disagree with several of the advocated 
procedures. For instance, chloroform is never used as an anesthetic in doing a 
tracheotomy in young children j Paul tubes are rarely employed in making a colos- 
tomy or enterostomy; and the technique for enterostomy, given on page 362, is not 
only obsolete but also hazardous in that it is impossible to do it aseptically. 

The wide range of subjects and the brevity with wliicli tliey are discussed will 
appeal to most surgeons. If an attempt had been made to discuss more fully 
the indications and end results of the various operations, this handbook would 
be more complete. However, since practically the whole field of surgery is re- 
riewed in 546 pages, the author obviously does not intend this to take the place 
of a comprehensive text. If the student keeps this in mind, this book will prove 
to be a helpful outline of surgical technique. 


The Clinical Diagnosis of Swellings. By C. E. Corrigan. Cloth, Pp. 313, with 

120 illustrations. Baltimore, 1939, IVilliam IVoocl and Company. $4. 

By employing clinical methods and physical signs, the author presents a simple 
and practical method of investigating swellings. The anatomic and pathologic 
features of tumors are discussed and the problems of regional diagnosis reviewed. 
Each chapter is written in outline form. The illustrations, while diagrammatic, 
are clear. An interesting feature is the interjection of brief biographical notes 
of famous medical men. An appendix is appended. 

For a simple, clear, and practical exposition of the problem of diagnosing swell- 
ing, this book is strongly recommended. 


Physical Diagnosis. By Richard 0. Cabot and F, Dennette Adams. Ed. 12. 
Cloth. Pp, 846, with 391 illustrations. Baltimore, 1938, William Wood and 
Company. $5. 


This book now appears in a much expanded and elaborated form. While this 
edition still incorporates the basic diagnostic methods, it has been entirelv re- 
written and revised to include the newer advances made in diagnostic procedures. 
New chapters and man)- excellent illustrations have been added in order to bring 
the material abreast of the times. Symptomatologj-, physical signs, and clinical 
entities are discussed and correlated in more detail. Interpretations of physical 
signs in the light of more recent clinical investigations are noteworthy improve- 
ments. The introduction of a chapter in history taking is indeed a valuable addi- 
tion. In tbe preparation of this edition, the authors have enlisted the advice and 
assistance of many outstanding specialists, chiefly from the staff of the Massa- 
chusetts General Hospi al. By doing this, the authors not only have made the 
volume more complete, but also bavc liberally incorporated the views of these i^en 
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The Ahnonnal in Ohstetrics. By Sir Comyns Berkele}' and Victor Boiiney. Cloth. 

Pp. 525, with 6 illustrations. Baltimore, 1938, Williams and Wilkins Company. 

$ 6 . 

The authors present this book for use by those preparing" for higher examina- 
tions and for specialists or near-specialists. They discuss only the pathologic 
states and assume a background on the part of the reader. The subject range is 
wide and in such a small presentation nothing can be discussed exhaustively. 
The book presents the opinions of the authors in a dogmatic way with little of the 
reasoning which has led to the conclusions stated. Some of the American work, 
notably in regard to the toxemias, cardiac disease, and syphilis, has been accepted 
and shortly, but satisfactorih’, treated. 

It might be seriously questioned whether the treatment of the subject is ade- 
quate for the advanced student, but it presents in a short form the presently held 
opinions of the authors. Since they stand high in the English obstetrical pro- 
fession, their opinions are of interest. 


Surgical Anatomy. By C. Latimer Callander. With a foreword bj' Dean Lewis. 

Ed. 2. Cloth. Pp. S5S, with S19 illustrations. Philadelphia, 1030, W. B. 

Saunders Company. $10. 

The present tendency toward overelaboration and verbosity has been sucocssfully 
re.'iisted by Dr. Callander in the second edition of his excellent Surf/ical Anatomif, 
Instead, lie has used his critical judgment and has eliminated practically all the 
irrelevant material from tlie first edition so that the second volume is shorter by 
257 pages, more concise, and more truly a surgical anatomy. Tlic illustrations that 
are changed have been improved. The volume has become one wliich both medical 
students and practitioners can use with facility and profit. The reviewer had a 
number of criticisms of the first edition but has only praise for this one. It i.s, at 
present, the outstanding single volume in the field. 


laic dc un Cirujano. By Conrndo Zuckerrnann. Paper. Pp- with 53 ilhistra- 
tions. Mexico City,* ^fexico, 193S, Uni^a Tipografica Editorial TTispano 

Americana. 

author a surgeon of Afexico City, has made several previous visits to 
irts'of the United .States. On his last sojourn, he traveled through 
and Midwest and visited the larger medical institutions in these 
he Sou I • «niintrv Thi*? M2-pnge chronicle is a record of hi^ observations and 
cctions of the co ,,„fori<K.,l nt (lie«,. v.ino,.,- 

„pre.=.«.on. of t • eo„,rn.«n.« 

enter.-. AIHioupi* • (lie opinion (hot Aoierimn forferv i- el.ar- 

re Torj- compliraen . • i.oMney.. nnd pm-rr-iver.i-i'. Tlien- ore 

cterir,e<l by orpinirn ^ pr.-nlore- I.e wiJneo.e.l. 

lutnerou- dincrninmat..,. ck.ic. 
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The Student's HandhooK of Surgical Operations. By Sir Frederick Treves. Ke- 
\*isecl by Cecil P. G. Wakeley. Fd. 6. Paper. Fp. 563, witli 246 illustra- 
tions. kew York, IST. Y., 1939, Paul B. Hoeber, Inc. $5. 

The fact that this handbook of surgical operations ^YritteIv by the late Sir 
Frederick Treves and revised by Mr. Cecil P. G. IVakeley has passed through six 
edition attests its popularity. About half the manual is devoted to surgery of 
the arteries, nerves, amputations, and operations on the bones and joints. The 
number of pages devoted to these subjects may seem out of proportion to the 
rest of the book, but so well and thoroughly are these conditions discussed that 
the amount of space seems justified . 

Surgeons trained in this count rj" may disagree with several of the advocated 
procedures. For instance, chloroform is never used as an anesthetic in doing a 
tracheotomy in young children; Paul tubes are rarely employed in making a colos- 
tomy or enterostomy; and the technique for enterostomy, given on page 362, is not 
only obsolete but also hazardous in that it is impossible to do it aseptically. 

The wide range of subjects and the brevity with wduch they are discussed will 
appeal to most surgeons. If an attempt had been made to discuss more full;^ 
the indications and end results of the various operations, this handbook would 
be more complete. However, since practically the whole field of surgery is re- 
viewed in 546 pages, the author obviously does not intend this to take the place 
of a comprehensive text. If the student keeps this in mind, this book will prove 
to be a helpful outline of surgical technique. 


The Clinical Diagnosis of Swellings. By C. E. Corrigan. Cloth. Pp. 313, with 

120 illustrations. Baltimore, 1939, AVilliain IVood and Company. $4. 

By employing clinical methods and physical signs, the author presents a simple 
and practical method of investigating swellings. The anatomic and pathologic 
features of tumors are discussed and the problems of regional diagnosis review*ed. 
Bach chapter is written in outline form. The illustrations, Yvhile diagrammatic, 
are clear. An interesting feature is the interjection of brief biographical notes 
of famous medical men. An appendix is appended. 

For a simple, clear, and practical exposition of tlie problem of diagnosing sw'ell- 
ing, this book is strongly recommended. 


Physical Diagnosis. By Kichard G. Cabot and F. Dennette Adams. Ed. 12, 
Cloth. Pp. 846, until 391 illustrations. Baltimore, 1938, William Wood and 
Company. $5. 


This hook now appears in a much expanded and elaborated form, mile this 
edition still incorporates the basic diagnostic methods, it has been entirely re- 
written and revised to include the newer advances made in diagnostic procedures. 
Isew chapters and many excellent illustrations have been added in order to bring 
the material abreast of the times. Symptomatologj-, physical signs, and clinical 
entities are discussed and correlated in more detail. Interpretations of physical 
signs in the light of more recent clinical investigations are noteworthy improve- 
ments. The introduerion of a chapter in history taking is indeed a valuable addi- 
rion. In the preparatxon of this edition, the authors have enlisted the advice and 
assmtance of man,- outstanding specialists, chiefly frdm the staff of the Massa- 
chusetts General nospital. By doing this, the authors not onlv have made the 
volume more complete, but also have liberally incorporated the views of these men 
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on dia^ostic metliods and interpretations. AVliilc such a procedure niav destrov 
to some extent the individuality of the booh, it cannot help but enhance its value 
to the medical student and practitioner, who at times may not realize that one’s 
personal experience, no matter how thorough and extensive it may be, is not ade- 
quate enough to modern'day practice to justly cover the field of physical diagnosis. 


A Textbook of Kedical Bacteriology. By David L. Belding, and Alice T. :\rartsoii, 
in collaboration with Sanford B. Hooker, Sidney C. Dalrymple, Jose B. Bill, 
and Matthew A. Derow. Cloth. Pp, 592, with 49 illustrations. Xew York, 
H". Y"., 193S, D. Appleton-Century Company. $5. 

Tills Tcxthool: of bacteriology is intended for students interested in the medical 
sciences. Its purpose is to present a text intermediate between the voluminous 
reference works and the simple presentations too elementary* for medical students. 
The first section of approximately 125 pages covers the general principles of hac- 
teriology*. In this section, as throughout the volume, liberal use has been made 
of diagrams, charts, and tables to facilitate a clear presentation of the subject 
matter in the least possible space. The medical section contains a brief introduc- 
tory chapter on. the principles of infection and host resistance. All the important 
pathogens are included, with presentations of recent developments. The protozoan 
infections, which arc usually presented in textbooks of medical bacteriology, have 
been omitted. Serologic methods of diagnosis, including agglutination, comple- 
ment fixation, precipitation, typing of pneumococci, and blood groupings are ade- 
quately treated. The subject of immunity is presented as a distinct entity in 
another section of the volume. The section on immunity is complete and thoroughly 
up-to-date, although very* brief. Such new developments as the M and X factors 
of blood groups are presented by men who have thorough knowledge of the genetic 
and immunologic principles involved. A paragraph on the technique of determin- 
ing these factors would have aided the beginner in gaining a clearer understanding 
of the subject. 

The section on fungous infections is more complete than in most textbooks of 
bacteriology and is entirely* up-to-date in its treatment of classification and nomen- 
clature. Like the rest of the book, this section is highly concentrated. The hook 
contains short chapters on the more important virus diseases, ns well as on agri- 
cultural, food, and industrial bacteriology. The matorinl is i>rosenfod in very 
readable form, and the volume should prove valuable in courses supplemented by 
Icetures and collateral rending. 


Clinical Gastroenterology. By Horace Wendell 5?oper. P[t. 31 fi, ivith 212 illustra 
ttons. St. Douis, 1939, The C\ V. ^fosliy t'ompany. ,?(>. 

This book of some three hundred pnge.s, written with the idea of clarifying 
u ** subject which has become entirely too complex,’* has much to recommend 
it It presents in concrete form the author’s opinions regarding diagnosi.s and 
treatment of gastrointestinal disorders and is based on long years of clinical 
jenre. The work on diagnosis is particularly good and the reproductions of 
x^v findings are superb. In discussing etiology and treatment, there is constant 
f enco to physiologic rese.nrches bearing on the subject, and the author’s 
X Is of treaUnent. while at times they may differ from those of other nuthori- 
laethots nlwnvs practical and can be counted upon to produce /avor 

tics in IS nc'rtninly mlt f.o of ptmt holp to tho (.•.mri-nl pm-iitinn-T 

able rcstil n. n rrfcrcnrf work, nrnl to tlic .imlrnt in 
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Original Communications 

THE CURABILITY OF CARCINOMA OF THE STOMACH 

Langdon Parsons, M.D., and Claude E. Welch, M.D., 

Boston, Mass. 

^HE surgical management of carcinoma of the stomach has im- 

proved greatly in recent years. The methods of diagnosis have 
been perfected. Cancer propaganda has been disseminated so that the 
public has become cancer conscious. Operative technique has improved 
and there have been marked advances in preoperative and postopera- 
tive care. Despite these encouraging signs which should indicate im- 
proved end results in the surgical treatment of cancer of the stomach, 
it is still true that gastric carcinoma presents the highest death rate and 
the lowest percentage of five-year cures of an}^ type of malignant dis- 
ease common^ treated surgical means. However, surger^^ alone offers 
a hope of cure. 

Implicated vitallj^ in the mechanism of bodily nutrition, carcinoma 
involving the stomach tends to throw the patient into the group of 
poor surgical risks. This is reflected in the high operative mortality 
following palliative procedures or even simple explorations. Simple 
exploratory laparotomy for cancer of the stomach has a postoperative 
mortality of 15.5 per cent in this series of eases while gasti'oenterostomj’’, 
the most common palliative operation, has one of 25 per cent. As Ogil- 
vie^ suggests, when operating on patients for cancer of the stomach 

ve aie "woiking pietty near the limits of human endurance. 

It has seemed important to tvs to consider these various factors to- 
gether witli their statistical effect on the treatment of carcinoma of the 
stomach as it has heen observed in the Massachusetts General Hospital 
This study is based upon the entire group of patients, 691 in all, who 
entered the Massachusetts General Hospital with this diagnosis in the 
ten-year period 1927-1936 inelusive. Five-year survival rates are eal- 
including tlie year 1933. This series will be compared 
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with that previously reported by Parsons^ from this hospital includiug 
the 3"ears 1922 to 1926. 

In any consideration of a large series of cases of gastric neoplasm it 
is at once apparent that tlie oi^portunity given tlie surgeon for effecting 
any hope of cure is sharply limited tlie natiu*al course of the disease. 
Thus, as shovui in Table I, of a total of 691 cases entering the hospital, 
250, or 36 per cent, were eitlier never offered surgery, refused it, or were 
too far advanced to warrant the risk involved in an exploratory laparot- 
omy. Where operation was advised, about 35 per cent had resectable 
lesions and about 20 per cent of this group survived five years. To the 
problem of properly liandling the cases once they are exposed to surgery 
is added the equally" important factor of increasing the number of i)a- 
tients who have had an early diagnosis made and who are candidates for 
radical surgery. 
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Sifinx>foms,~The problem of symptoniatologj" involves the general 
practitioner and internist to a great, if not greater, extent than the sur- 
geon. Now onl^- 35 per cent of patients suffering from carcinoma of the 
stomach are able to have a resection performed or attempt at cure made; 
the progress in the control of cancer of the stomach in tlie future de- 
pends primarily upon increasing this percentage. 

The material for study falls naturally into two groups according to 
the duration of symptoms. Unfortunately the larger group seems to 
liavc had symptoms for six months or less. Progressive weakness is the 
only prodromal sign. The onset of epigastric pain and vomiting indi- 
cates obstructive involvement of the j)ylorus and finally brings tlie pa- 
tient to a physician. Until preventive medicine readies a higher degree 
of efficiency whereby members of tlie general public after the age of 40 
veal's receive a periodic x-ray examination of tlie .stomach every six 
'months, hope of progress in the future docs not lie in this particular 

group. 

It is true, however, that another large grotif) of patic/rfs has digestive 
unrest for months or years before medical advice is soinrht. Tin* arivenf 
of the radio in every Imme has placed at the disfiosal of every fiafient 
sificriiu^ from **upsot stomach*" a great variety of stornadi stnlafives. 
If the patient has not resorted to home treatment, he lias, in most hi. 

»es been treated as a patient with probnfde ga^triV ulcer for vary- 
sfane Obviou^^lv. not nil irastric ulcers arc rnalirmauf or 

inir periods oi uni' . 
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undergo malignant degeneration, but enough gastric cax'cinomas follow 
a history of preceding ulcer symptoms to regard all gastric ulcers as 
potentially malignant, Hampton and Holmes^ have called attention to 
the frequent association of carcinoma with ulcer in the prepyloi'ic area. 
Certainly in many cases a surgical operation has been performed for 
ulcer onl}’’ to have the pathologist demonsti'ate malignant change in one 
area in the specimen. The pathologic department makes it a practice 
to take multiple sections through any gastric ulcer for this reason. 

The observation that small gastric lesions often jiresent distant metas- 
tases indicates a latent period in the development of the carcinoma. Epi- 
gastric symptoms suggestive of ulcer developing in a patient of middle 
age should be regarded as of neoplastic origin until the benign character 
is cleaidy established. With any change in the character of the sjonp- 
toms or lack of improvement either clinically or by x-i"ay examination, 
carcinoma should be regarded as the probable diagnosis and surgery 
advised. Certainly the recognition of these early lesions will be neces- 
sary to increase the percentage of five-year cures, for it is in just this 
group that cure should be expected. Our experience is in accord with 
that of BaKour^ wiio found that 35 per cent of patients who had had 
symptoms for over txvelve months were living five j'ears after resection, 
wiiile only 25 per cent of those wiio liad symptoms less than six months 
\vei'e living the same length of time. 

Diagnosis . — The definitely increased percentage of operability in re- 
cent years indicates the fact that the diagnosis of cancer of the stomach 
is being made earlier. X-ray diagnosis, especially because of the employ- 
ment of the spot film, has become more accurate in the differentiation 
of ulcer and cancel'. The gastroscope has been of increasing value, espe- 
ciall}" for lesions in the fundus. With the advent of the peritoneoscope, 
another aid to diagnosis is presented. On the one hand, many patients 
with generalized carcinomatosis wall be spared an exploratory laparot- 
omy, while others may be made available for surgical treatment by ex- 
cluding the possibility of numerous liver metastases. The discovery of 
ascites, extensive liver metastases, generalized carcinomatosis, or pelvic 
metastases \Yith Krukenberg involvement of the ovaries, indicates that 
only a palliative operation can be performed. These factors may usually 
be determined by the peritoneoscope without the risk of an exploratory 
laparotomy. It is impossible to gain any indication of the possible fixa- 
tion to the pancreas or liver by this means. The x-ray examination also 
is unreliable in the determination of fixation. With the practice of re- 
moving the entire omentum at the time of gastric resection, the presence 
of omental metastases visualized through the peritoneoscope cannot be 
regarded as a contraindication to surgery. On the other hand, metastases 
to the lung or supraclavicular area contraindicate any extensive proce- 
dure. 
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Preoperative Preparation, — Recent improvement in the preoperative 
preparation of patients for radical surgery has been definitely more 
marked than in the operative mortalit}" of all types of operations for 
gastric cancer. Thus, the mortality for resection has diniinislicd from 
38 per cent to 25 per cent, for gastroenterostomy from 35 per cent to 
25 per cent, and for exploratory laparotoim" from 26 per cent to 15 per 
cent. 


It is obvious tliat patients Avitli gastric malignancy are cacliectic be- 
yond tlie point of observation. Vitamin deficiencies are frequently ob- 
served, and quantitive measure of cevitamic acid has shown the re- 
markably low vitamin C supply that is often present in these patients. 
Cevitamic acid can be brouglit back to normal within a few days by tlie 
proper administration of this vitamin. AYound healing may be influ- 
enced by the lowered cevitamic acid. Other vitamin deficiencies are in 
keeping with the ascorbic acid level. 

A lowered scrum protein is frequently observed and, if uncorrected, 
may contribute to edema of the stoma and a malfunctioning anastomosis. 
Transfusions are usually employed to correct this deficiency. A jejunos- 
tomy may be done for feeding purposes, but it may need to bo main- 
tained for a period of three weeks before complete relief can be ex- 
pected. Secondary operations on the stoma or tlie jejunum near it arc 
rarely, if ever, indicated. 

Sepsis in tlie depleted patient increases in frequency as a lethal ele- 
ment as the scope for z*adical resection widens. Wliere culture of the 
gastric contents sliow beta-hemolytic streptococci, sulfanilamide may be 
tried. Frequent lavage with instillation of dilute hydrochloric acid has 
also been used. Tlie value of these procedures is not definitely estab- 
lished, but repeated gastric lavages by means of tlie Levine tube are of 
great value in mechanical cleansing of the stomach. 

Anesthesia , — Anesthesia is one of the cliicf factors in the mortality 
following gastric resection. Just as there are many surgical tecliniquc.s 
employed hy the various members of the stafi’ of the hospital, so the 
choice of anesthetic lias varied widely. Ojicrations of gastrcelomy. either 
total or subtotal, arc followed by an unusually high ineidoneo of jmeu- 
monia. The ex])ericnco at the ^rassachuseffs Tteneral Ilospital has been 


chiefiy with ether as an anesthetic. Avortin has ]>cen used as a basal 
anesthetic in many ca.ses, but ])os(opcrative eom])Iications liave been 


more frequent and 7*elaxafion has not lieen adequate, losing an intra- 
tracheal tube and oilier administered tivrough the elosed eireuit of tlie 
Owathmev mnehinc, ado(|uate relaxation can be obtai/ied u'/fb snrpHs- 
in"lv littie anesthetic. The averag<‘ amount of ether used for a gastric 
resection varies between 1 and 2 onnees. 

The routine use of Incid novoeniiio infiltration su|)i)Iinio!itcd by tlie 
1 ie bloek of Finstorer would utidoutifedly reduce the iiostofiera- 
th-rincklctico of pneuiuoniu. Fufortunntely. the lernperanient of nio.f 
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of our patieuts is such that gas or ether must be used iii addition. This 
combination we believe offers the most satisfactory method. 

Spinal anesthesia has not been used to any extent in this hospital 
for gastric surgeiy. It is the opinion of our anesthesia department 
that the relatively high toxicity of uupercaine makes it an undesirable 
agent, while pontocaine cannot ])e relied upon to give an anesthesia of 
adequate duration. 

Choice of Operation , — It was a point of interest in comparison be- 
tween the group of cases reported in 1923 to 1926 and the present group 
to note the increase in the number of resections that have been done. 
It was possible to resect 16 per cent of all the cancel’s of the stomach 
entering the hospital from 1923 to 1926; this figure has increased to 25 
per cent in the preseirt series. However, it is of more practical im- 
portance to note the number of operated cases that can be resected. It 
may be seen from Table II that in the first series 27 per cent of all eases 
opei'ated upon had a resection performed. This figure has increased to 
37 per cent in the last ten years. Despite the increased number of resec- 
tions, the operative mortality has been greatly lowered in the last five- 
year period so that in the last five years of this survey it was 25 per cent 
for all resections. That there is a definite mortality from cancer itself 
is shoum by the fact that the operative mortality following exploratory 
laparotomy alone for cancer of the stomach has been 15.5 per cent in the 
last ten years; 20 per cent died of the disease while in the hospital for 
observation and medical care alone. 

Certainl}^ the so-called palliative operations of either anterior or pos- 
terior gastroenterostomy have little to recommend them, either from the 
point of view of longevity or comfort to the patient. The exclusion 
operation of von Eiselsberg involves a transection of the stomach above 
the growth, a turning in of the distal portion, and an anastomosis made 
with the iminvolved portion of the stomach. The advantage of this pro- 
cedure lies in the fact that it permits a useful and satisfactory termina- 
tion to a procedure begun with a high hope of cure which has become 
dissipated as complete fixation has been encountered. Certainly the 
patients have a greater degree of comfort after this operation than after 
a gastrojejunostomy. Palliative resections also frequently are done 
when it is impossible to remove metastatic disease. The removal of the 
local lesion in these patients provides greater comfort than could be 
obtained if the growth were left in place. 

Resection alone offers hope of increased longevity or cure. Thus, the 
majority of cases should be considered as possible candidates for resec- 
tion if the teclmical difficulties are not insurmountable. Radical siirgerv 
is contraindicated if massive metastases are present in the liver, but not 
\t hepatic metastases arc solitary or small. Resection is also inadvisable 
in the presence of ascites, metastatic disease in tlie supraclavicular area 
or the lung. ?»Ietastases in the pouch of Douglas or Krukenberg's tumoi-s 
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ol (Im* oviii’v il(» iu)l a [)allialivc Involvement 

o( the j)anr!*cas. iluudrnuni. or transvei-se enlon ineirases* the tcchr»ical 
iliflienltirs ami llu* question of reseeiion is debatable, allliouu'h a portion 
CM lheM‘ sti'Uetures lias fre^jiieMtly been purposely ineludofl in tlic re- 
seetitm when invtdved. Tin* size of the fsuowth j<iv(‘S no indication as 
to whether n^seeiinn is aflvisalih? ru' not. Frequently the larger growths 
may remain eon lined to the stonundi, wliile llie smaller ones demonstrate 
distant nietastases. 'f*iie etinieal evaluation oi nodes about a gastric 
eaiK'er is notoriously unet‘rtai!i. F<‘seetion should Jif*ver be abandoned 
beeause of tin.' extimt of siqiposed nodal nietastJises for tlie nodes nicay 
prove to b(.’ intlammatory. Likewise, tlie differentiation of cancer and 
uleer at the time of (jperafion may lie impossihlo. It is our impression 
that res('('tions should always he done in ease of douht. In the i>repyIoric 
area reseetion is always indicated. L’astric resection then should he 
done whe 2 ’<' leeluiieally fm.ssible execqU in the i»resenec of extensive liver 
nietastases. ascites, or massive invtdvement of vital structures where radi- 
cal removal is not feasible. 

MortaUtij . — The immediate o(K*rafive mortality appeal's to vaiy in 
the five-year periods chosen for eomj)ar*ison as scon in 7'ahle JI. The 
most encouraging sign is the improvement olisorved in the fast five years 
wliere tlie mortality lias droj)pe(J from a liigh of -][I per cent to the 
])rescnt level of 25 ]>er cent. The reduction in this excessively liigli mor- 
tality rate is the essence of the jiroblom of the surgical inanageinent of 
gastric cancer. Excluding oj>erative mortality, one in three patients 
who have liad a gastric resection for cancer survives five ycar.s. 
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Pneumonia claims a third of the oi)erative dcatJis. Tlie anesthesia 
])roblcin lias been discussed and some degree of improvement may be 
expected with the wider use of local anesthesia. Special nursing with 
cave directed toward the prevention of pulmonary collapse is of ex- 
treme importance. Bronchial aspirations either with a catheter or a 
bronchoscope may serve to remove mncoiis pings before pneumonitis can 
develop behind them. If pneumonia develops, treatment with sulfa- 
pyridine or specific pneumococcus serum is indicated. 

Veritoiiitis accounts for another third of the postoperative deaths. 
Tln*<! looms in paHi'^^ive or extensive resections and mill probably 
be '^reatlv lowered, due to the infection present in the growth. 





PARSONS AND WELCH : CURABILITY OF CARCINOMA OF STOMACH 333 

The xemainiug deaths are due to miscellaneous complications. Opera- 
tive shock, prominent as a cause of death in the earl}" gi'oup, has been 
eliminated in late years by prophylactic transfusions. Pancreatitis occa- 
sionally causes death when it is necessaiy to remove a portion of that 
viscus. It is surprising that there were no fatal pulmonary emboli 
in this group. 

Five-Year Survival-^Yhe five-year survivals have been calculated 
through the year 1933. Twenty-one per cent of all patients who under- 
went resection from 1927 to 1933 survived the five-year period. This is 
essentially the same percentage that wex'e cux'ed by resection in the 
earlier study. It is to be noted, however, that, since resectability has 
increased from 27 per cent to 37 per cent, a much greater number of 
cures have been obtained. These cases represent 20 five-year survivals, 
or 4.6 per cent of all cases of carcinoma of the stomach that entei’ed the 
hospital during that time. This is equivalent to 6 per cent of all cases 
operated upon. Of the cases that have been followed more than five 
years, 3 are lmo^^m to have died of cancer, 1 six years, 1 seven years, and 
1 nine years after operation. One patient is living ten years after 
operation, fi^ee of disease; 5, nine years, 2 eight yeai’S; and 1, seven 
yeai's after operation. The others have survived from five to seven 
years. During this period there have been ten total gasti'ectomies pei'- 
formed for cancer. The longest period of survival was four years and 
eight months; death was due to recurrence. Since 1936, 20 additional 
total gastrectomies have been done in this clinic; these eases have been 
analyzed by Aden. 

Certain interesting features appear in this group of cases. It is pos- 
sible to divide them roughty into two groups ; those who had symptoms 
longer than one year and those who had symptoms less than six months. 
Only 25 per cent of the survivors were found in the latter group. Thei'e 
is no significant difference in the ages of the two groups, nor were there 
any differential symptoms. In other words, rapidly growing cancers of 
the stomach ai'e rarely cured, while cures are comparatively fi'equent in 
patients with long histories. Many of them may have originated from 
preceding ulcers. There is a definite ulcer stoiy in 6 of the 20, while 
4 of this group had prepyloric lesions. By x-ray examination the diagno- 
sis of ulcer was made in 1 ease, an equivocal diagnosis of ulcer or cancer 
in 4 cases, and a diagnosis of cancer in all the remainder. 

At the time of operation only one of the involved stomachs liad any 
fixation; this tumoi' was adherent to both gall bladder and pancreas and 
tliei*e were I'egional metastases. Of the 20 five-year suiwivals, 5 had 
metastatic nodes removed while 15 xvere free of metastases. 

There is a marked difference in the curability of cancer of the stom- 
ach depending upon the extent of tlie disease. We liave divided the 
cases of caneex^s observed from 1927 to 1933 that were resected into 3 
groups. Group A includes those lesions that had no meta.stases, were 
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usually the pancreas. Tlie survival rate is shown grapiiically in Fig. 1. 
Operative deaths are excluded in tliis graph. It indicates tiiat a patient 
n A cancer, if he survives the operation, has a 62 per cent 
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chance of living five years* If regional inetastases are present, the 
chances drop to 18 per cent, while, if fixation is present, less than 10 
per cent will survive this period. The importance of resection in early 
lesions of the stomach is strongly emphasized by these fignx'es. 

Ogilvie recently presented his experience with surgery- for gastric 
malignancy as encountered in England in a most interesting diagram- 
matic form. Since the problem of surgical management of gastric car- 
cinoma is a universal one, it Avould seem that a comparison of his expe- 
rience with that of the Massachusetts General Hospital might be en- 
lightening. 

To compare our series with that of Ogilvie, Pig. 2 has been prepared. 
As a matter of convenience, 200 patients have been chosen as an arbi- 
trary number. The ratio of the number of patients subjected to various 
operative procedures has been calculated in this way. Thus, 177 of our 
691 patients, or approximate!}’' 50 of 200, had a resection done. 



2 . 


It is at once apparent that there is an immediate and appreciable dif- 
ference in the cases selected as suitable for operation. That Ogilvie has 
selected well is readily appreciated when at the end of five years the 
total number of survivors is found to be the same in the two groups, 
although 30 per cent fewer cases were operated upon in his series. 

The essential difference however would appear to be in the attitude 
taken toward the disease itself. If only those eases are to be chosen 
for operation with respect to five,rear cure, it is reasonable that the in- 
dications for operation will be move restrictive. However, if some of 
U,c opera live pvoeo*.™, eve,, lo il.c extent e£ reseelion, are earried 
u w, , , ea 0 paliinlion, tlie,, o£ necessity more patients will be 





sn!iii:i!V 



onVml oporation. Tlial lliis is aparci.lly Ihf case is inarlo evident by oh- 
serving twice as niaiiy palliative cipeiatimis iti tlie :'roii|) from the Jlassa- 
elnisetts (ieiieral lfos|>ital witli twice as many survivors from six months 
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to two yeai-s following surgical interference. In the figure representing 
the number of resections, more resections are done in the Massachusetts 
General Hospital group with a larger immediate mortality but with 
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more patients alive one to four years after operation. In percentages 
the groups are exactly comparable except for a slightly higher imme- 
diate mortality in the series from the Massachusetts General Hospital, 
which possibly may be explained by the attempt to extend the indications 
for resection on the ground that enough patients are more comfortable 
after a I’esection or exclusion operation to justify the slight increase in 
the immediate operative mortality. 

Except for the difference of opinion \Yith respect to the value of 
palliation, the two sets of figures are astonishingly alike and may be 
regarded as representative of the problem of gastric carcinoma. 

Pathology , — The pathologic sections of all the patients who survived 
operation, excluding a few slides that have been lost and in which the 
original report must be accepted, have been reviewed by Dr. Benjamin 
Castleman. The carcinomas have been divided into several different 
groups. 

The least malignant is the carcinoma in situ. The cells of this tumor 
are definitely malignant, at^^iical in appearance, and Avith many mitoses. 
There is, however, no evidence of invasion below the basement membrane 
of the epithelium. 

Adenocarcinomas are more malignant, Kanging from polypoid to 
highly invasive, all these cancers have more or less well differentiated 
acini. The Grade I adenocarcinoma is often polypoid and nearly as 
benign as the carcinoma in situ. Adenocarcinomas of Grades II, III, and 
IV are increasingly malignant. 

The carcinoma simplex includes those cancers which are characterized 
by solid sheets of cells, without formation of acini. In the more malig- 
nant types, typical signet-ring cells are found. The colloid cancer is 
closely related to the signet-cell type; for practical purposes, these may 
be gi’ouped together. 

Review of these sections shows that all cases of carcinoma in situ who 
survived operation lived over five yeai's. The only adenocarcinomas 
that lived five j^eai's after operation were either polj^poid or of Grade 
I malignancy, Avith the exception of one Grade III adenocarcinoma. All 
but one of the cases of colloid cancer were dead before the end of the 
fiA^e-year period. 

The 20 five-year cures included 3 carcinomas in situ, all prepyloric 
in location; 2 pol^^poid carcinomas; 11 adenocarcinomas, all but 1 of 
loAY-gi'ade malignancy; and 4 cases of carcinoma simplex. Of the last 
group 2 are known to haA’e died six and seA^en years after operation. 
One had a signet-ring t^ pe of carcinoma simplex and is still alwe. 

The prognosis according to the grade of cancer is graphically rep- 
resented in Pig. 3. 

SmiHARY 

The total luimher of cases of cancer of the stomach that have been 
vecoguu.cd has morcased greatly in recent years. Jlorc patients have 
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oflorod o])(M'atii)n. TJ)at this is aparonijy llja easo is laade cvidcat by oh- 
s(M*vin^^ (wiao as many jjalliative apf’ralioiis in tlie ^;rou|) from tlie Massa- 
diusotts (jimoral Jlospilal with twice* as many survivors from six months 
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to two years following surgical interference. In the figure representing 
+) Tiomber of resections, more resections are done in the Massachusetts 
GenLl Hospital group with a larger immediate mortality but ndtl, 
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more patients alive one to four years after operation. In percentages 
the groups are exactly comparable except for a slightly higher imme- 
diate mortality in the series from the iMassachusetts General Hospital, 
which possibty may be explained by the attempt to extend the indications 
for resection on the ground that enough patients are more comfortable 
after a resection or exclusion operation to justify the slight increase in 
the immediate operative mortality. 

Except for the difference of opinion with respect to the value of 
palliation, the two sets of figures are astonishingly alike and may be 
regarded as representative of the problem of gastric carcinoma. 

Pathology ,’ — ^The pathologic sections of all the patients who survived 
operation, excluding a few slides that have been lost and in which the 
original report must be accepted, have been reviewed by Dr. Benjamin 
Castleman. The carcinomas have been divided into several different 
groups. 

The least malignant is the carcinoma in situ. The cells of this tumor 
are definitely malignant, atj^ical in appearance, and with many mitoses. 
There is, however, no evidence of invasion below the basement membrane 
of the epithelium. 

Adenocarcinomas are more malignant. Ranging from polypoid to 
highly invasive, all these cancers have more or less well differentiated 
acini. The Grade I adenocarcinoma is often polypoid and nearly as 
benign as the carcinoma in situ. Adenocarcinomas of Grades II, III, and 
IV are increasingly malignant. 

The carcinoma simplex includes those cancers which are characterized 
by solid sheets of cells, without formation of acini. In the more malig- 
nant types, typical signet-ring cells are found. The colloid cancer is 
closety related to the signet-cell type; for practical purposes, these maj^ 
be grouped together. 

Review of these sections shows that all cases of carcinoma in situ who 
survived operation lived over five years. The onl^’’ adenocarcinomas 
that lived five years after operation were either polypoid or of Grade 
I malignancy, vdth the exception of one Grade III adenocarcinoma. All 
but one of the cases of colloid cancer were dead before the end of the 
five-year period. 

The 20 five-year cures included 3 carcinomas in situ, all prepyloric 
in location; 2 polypoid carcinomas; 11 adenocarcinomas, all but 1 of 
low-grade malignancy; and 4 eases of carcinoma simplex. Of the last 
group 2 are known to have died six and seven years after operation. 
One had a signet -ring type of carcinoma simplex and is still alive. 

The prognosis accoiding to the grade of cancer is graphically rep- 
resontcd in Pig. 3. 


sum:\iary 


The total numbor of cases of cancer of the stomach that have been 
rccosuized has mcveased gr-eatly in recent years. More patients J.avc 
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operated upon and tin? operability (i.e. roseetability) lias increased. 
^Meanwhile, the oj)eralive mortality has l)een reduced. Tiio percentage 
of five-year cures remairis at approximately 20 per cent of all cases that 
have undergone resection, or approximately one-third of the j)aticnts who 
survive the operation. The prognosis is definitely influenced by the 
I)rcsenee or absejice of metaslases and by the j)athologic grading of the 
tumor. 
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PULMONABY EilBOLISI^I 

An Experimental and Clinical Study 

Geza de Takats, M,D., William C. Beck, M.D., and George K. 
Penn, M.D., with the technical assistance of Eunice P. Roth, R.N., 
AND Cesar Schweitzer, B.S., Chicago, III. 

(From the Deparlmeyii of Surgeiyf University of Illinois, School of Medicine, and the 
Circulatory Gronp, St. Lulce^s Hospital) 

P ULMONARY embolism is the cause of death in a small, but definite, 
group of cases. A number of large, collective series have been pub- 
lished; approximate^ 2 per cent of ail deaths have lieen attributed to 
it and 6 per cent of postoperative deaths have been reported to be due 
to pulmonar}’' embolism.^ We are not concerned here with an anatysis 
of these statistics nor with various efforts to prevent the formation of 
thromboses leading to a sudden obstraction of the pulmonary artery. 
An excellent review of the subject with a critical analysis of the clinical 
problems has been recently prepared by Barnes.^ Rather, an experi- 
mental study has been undertaken here to analyze the mechanisms bj’' 
which such emboli kill and to place the use of certain methods, which 
have been used clinically in the treatment of embolism, on a more ra- 
tional basis. 

EXPERIIMENTAL STUDIES 

The literature on experimental pulmonaiy embolism is vast and has 
been summarized in the monograph of Bardin.^ Briefly, aqueous and 
oily suspensions of charcoal, lycopodium, solid masses consisting of 
fibrin, blood clots, cotton, paraffin, grains of rice, tapioca, starch, beads 
of enamel, mercury, and many other substances have been placed into 
a large vein of the animal. Such foreign bodies tend to plug the main 
artery, the larger branches or the peripheral arteriolar bed, and give 
rise to different trains of symptoms, depending on the size of the vascular 
bed which they occlude. Finally, ligatures and clamps producing par- 
tial or complete occlusion of the main artery have been applied. The 
study of Haggart and Walker," undertaken in 1923, served as a model 
for later experiments and placed the amount of constriction neeessaiy 
to produce death on a quantitative basis (an average of 64 per cent of 
tlie main artery). Gibbon and Churchill’* pointed out that the experi- 
mental occlusion of the main artery corresponds to the sjmcopal type 
scon in man, which is characterized by pallor, low blood pressure, and 
normal ox>gcu saturation of the peripheral arterial blood; whereas, the 
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nMj)Iiyt*(ic. typo, con'osijoiulinj^ to fho ooelosioii of l!ic brnnclics, is rccog- 
iiizod by oyanosis, low oxyjgon saturation of tlio arterial blood, and a 
inaintaiiHul or slightly lowered sysl(‘inic blood ])rcssurc. 

Cbundiill' discussed Ibroo possible ineebanisins of death following 
p\ilmonary en\bolisiu; namely, (1) that of comjdcle obslruclion of the 
main artery with inimodiate death, (2) ])arlial obsl ruction witli delfiyed 
death due to rodueet] efl'eetive blood volume, and (3) partial obstruction 
with delayed doatli in wJiieli right lieart failure is a component. 

i\Iost of these ox])eriments, however, do not take into aecoiinl: (1) the 
factor ol anesthesia, wJiich may modify important retlexes from the 
oceludcd segment; (2) tliaf ligation of an artery is never comparable 
to an em])olus at tiie same level; and (3) that the mechanism of death, 
which has hecn mostly regarded from a simple mechanical viewpoint, 
does not explain some of the fatalities in which only parts of the vas- 
cular tree arc blocked. 


In addition to the undoubtedly important mechanical considerations, 
one must consider certain reflex changes as contributoiy and occasion- 
ally deciding factors in the survival of the i)aticnt. In the last few 
years considerable ex})erimental and clinical evidence has accumulated 
to show that the i)ulinoiuiry vascular bed is riehly supplied with sensory 
receptors*^ and that the i)nlmonary and broncliial vascular systems pos- 
sess a strong vasoconstrictor mechanism which is under sympathetic 
control." A group of investigators, stimulated b}’ Sanerbruelrs® paper 
before the German Surgical Congress in 1924, spoke of three mecha- 
nisms of death; namely, (1) acute asphyxia, (2) gradual right heart 
failure, and (3) immediate death in shock. This last the^^ regarded as 
due to a sudden vagal stimulation producing cardiac standstill or 
coronaiy constriction. Hosier,^ Scherf and Schdnbrunner,^® and Radnai 
and Mosonyi^^ presented electrocardiogTapiiic tracings following the 
production of pulmonaiy embolism and stated that suz’gical or pharma- 
cologic block of the vagus improved the tracings and saved a number of 
animals. All of these authors believe that the pulmonary vagus produces 
a coronary constriction and thus brings on a sjuidrome hardly distin- 


guishable from coronary occlusion. 

A final gi-oup of investigators^--^^ concerned themselves witli the de- 
pressor effects of the liypertonus occurring in the pulmonary arteiy, 
proximal to the obstruction. That hypertension of tlie pulmonary ar- 
tery exists has been registered by Haggart and Walker" and empha- 
sized by Churchill;' on the clinical side, has^ emphasized tlie 

acute cor pulmonale, but Scliwiegk'" supplied experimental data to 
* rove that such a li^Tzertonus is capable of initiating depressor reflexes 
^ A w n rpcentor mechanism similar to that of the carotid sinus.** 

fflfwk li pX V Tl,» ™.,.d 

is referred to as glomus pulmonum.® 

•This structure sometimes is re 
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bring about a fall in S5^steinic blood pressure but also a decrease in 
coronary flow, wbich, according to Hoclirein and Schneyei',^^ might vary 
in the two coronary arteries; measured with a Stromuhr, coronary 
constriction was seen more often in the right than the left coronary 
artery. The anatomic basis for the assumption of such sensory recep- 
tors was supplied by Takino and Watanabe."^ With neurohistologic 
methods, they showed receptors in the wall of the artery, especially at 
the insertion of the obliterated ductus Botalli, Stimulation of this seg- 
ment by the electric current or by distention resulted in a bradycardia 
and a fall in carotid pressure; when the left depressor or the left vagus 
nerve was cut, this effect disappeared. Depressor section produced 
degeneration of the receptors in the ductus Botalli; whereas, vagal sec- 
tion was followed by the degeneration of receptors in the left and right 
branches of the pulmonary artery. 

Villaret, Justin-Besancon, and Bardin^^ are of the opinion that the 
reflex changes produced by emboli originate in the arteriolar tree and 
that small multiple emboli are much more dangerous in producing sud- 
den syncope than a massive one. This does not agree with clinical ob- 
servations. 

This brief digest of more recent work on pulmonary embolism per- 
mits a well-grounded suspicion that not all patients die of the purely 
mechanical effects of a massive pulmonary block with a consequent right 
heart failure, diminution of cardiac output, and lack of circulating 
blood volume. It was our purpose in this study to (1) produce fatal 
pulmonarj^ embolism of the massive and the multiple peripheral types 
in the experimental animal, (2) to find, if possible, certain measures 
which would protect the animals from death in at least a certain per- 
centage of cases, and (3) to examine the possibility of clinical applica- 
tion. Studies of other angles of the problem are also in progress and 
will be reported later. 


METHODS OF EXPERIMENTATION 


After preliminai'y trials with pearl beads, B.B. shots, blood clots and 
wool threads, finally two methods were adopted, one to produce a mul- 
tiple precapillary type and a second to produce a massive type of pul- 
monary embolism. 


In the first group of thirty-five rabbits an emulsion of potato starch 
was injected into the central vein of the ear, using the method suggested 
by Dunn.«^ His solution was modified in that 8 gm. of starch shaken 
up c.c. of nater seemed a suitable emulsion which could be 

readily injected and whieh produced death within five minutes in every 
casa The symptoms preceding death in order of their appearanc; 
Mcic \spnea, (_) cyanosis, and (3) convulsions. The minimum 
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Ictlinl dose Wiis 2 Two (*ubic ocnlirnclers caused death in 300 per 
cent; 3.5 c^c, caused dentil in 30 per cent; and 3 e.c. caused no deaths. 
The sublet hal dose produced <]y.spnea, cyanosis, rosfiossness, spontaneous 
inicturil ion. and defecation. Within one-half Jiour, however, respira- 
tion, j)ulse. and color M*ere normal, if the animal survived. 

On autopsy, the main pulrnonaiy vessels were nlway.s free. The 
starch ^rranuh's were found impacted in the lobular artcrie.s and some 
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of them in the wall of the alveoli. They were readily identified by 
the starch-iodine reaction. The size of the granules varied from 50 
to 150 microns, thus corresponding to the size of the arterioles. Distal 
to the multiple plugs, the capillaries were filled with blood, and free 
blood was seen in the alveoli and the smaller bronchi. The trachea and 
larger bronchi were filled with bloody mucus. There was evidence of 
interstitial edema and hemorrhage. (Fig. 1.) 

As it was felt that the size of the starch granules was variable and 
might not always give the identical amount of arteriolar obstruction, 
a 1 per cent aqueous emulsion of lycopodium spores was injected in an- 
other series of rabbits. The size of the spore was quite constant, between 
40 and 60 microns, thus producing a precapillary plug. It took from 10 
to 15 c.c. of this solution to produce death within a short time and the 
solution w^as difficult to inject. 

The embolism produced with potato starch simulated the peripheral, 
precapillary type of embolism. Its main symptoms w'^ere cyanosis and 
dyspnea. As shown previously by Dunn^® and Singh,^^ the dyspnea is 
not due to oxygen want or to the irritating action of the embolic ma- 
terial; or, as Binger, Boyd, and Moore^® believe, to the chemical changes 
in the blood or to the rise in pulmonary pressure. Harrison and his 
co-wmrkers have pointed out, how^ever, that the pulmonary afferent fibers 
of the vagus nerve are extreme^ sensitive to pulmonary congestion,^^» 

In a second series of ten rabbits, gr. % of atropine w^as given intra- 
venously just before the injection of starch. The atropine did not pro- 
tect these animals from death, but the dj^spnea w^as absent and the 
bronchial tree was remarkably free from mucus. 

In a third series of ten rabbits, oxygen was administered bj^ tracheal 
intubation. This procedure also reduced the dyspnea and protected the 
whole series from death wlien the 2 c.c, dose w^as given. It w^as necessary 
to give a 4 c.c. dose to produce fatality in every instance. 

While systemic venous and arterial pressures were not measured in 
every experiment, the few measurements obtained show^ed that they 
were essentially unchanged. 

In a final series of ten rabbits, drugs w^ere used wdiich are knowm to 
be bronchial dilators, as a bronchial spasm w^as showm to be present 

Table I 


Results Obtained Fo^owing Production of Peripheral Type of 
Pulmonary Embolism 


SERIES 

NUMBER OF 
ANIMALS 

LETHAL 

DOSE 

MEDICATION 

REMARKS 

1 

o 

a 

4 

n 

as 

10 

10 

10 

10 

2 C.C. 

2 C.C. 

4 c.c. 

2 c.c. 

2 c.c. 

Xono 

Atropine 

Oxygen 

Epineplirine 

Papaverine 

Dyspnea, cyanosi.s 

Dyspnea relieved but all died 

Dyspnea and cyanosis reduced 

Pulmonary edema 

Bronchi free; sedation marked 


^44 




in Sin^rh’s ('Xj)(?riincnts.'‘‘ Adronalino. amyliiitrilc, sotliiini iiilrite, and 
papavoi’ino wore ns(*(l. 'Fliry wrc unable to protect llio animal from 
death in the dosa.^e employed; the bronelii were free, but pulmonary 
cdcnui was esjuieially marked after t!ie use of epinephrine. This has 
been jireviously noted by a number of olisorvers-’ (Tabic J). 



„,ss. iSKS-fSlS 

pulmonale.” the ^UatJ«!ecl and atelectatic, but may be edematous. 

?ree. The a pressure, pallor, and hardly any 

SS^r^o'sis^ This ewrespon^^ the syncopal type of emhohsn,. 

Tn the second group, dogs were employed and to simulate massive 
mlinlism the solution of hlartiu was used." An emulsion 
pulmonary emho solution, 1 part; and barium 
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changed to 3 equal parts of the ingredients, as the emulsion was easier 
to inject and we were not interested in visualizing the clots by x-vaj, 
except in a few instances. The femoral vein was exposed at Poupart’s 
ligament for a lengtli of about 1 cm.; it was compressed proximalty 
while the emulsion was injected and the compression was maintained 
for fifteen seconds, after which it was suddenl}^ released. The embolus 
was then exactly the length and width of the exposed venous segment 
and onlj’' seldom grew by apposition. In the small dog^it corresponded 
to the size of the pulmonary artery. It could be readily distinguished 
from post-mortem clots by its gritty, granular appearance due to the 
barium (Fig. 2). If it was kept in contact with the femoral vein for 
longer than twenty seconds, parts of it might firmly adhere to the wall 
of the vein and the emboli were not of uniform size. 

A series of twent 3 ^-five dogs, weighing less than 12 kg., all died vdthin 
a few seconds to less than five minutes, when 2 c.c. of the emulsion 
were injected. Death occurred with extreme pallor, hardlj^ an^^ cyanosis, 
but again marked dj^spnea. In the few instances in which blood pres- 
sures were taken from the carotid arterj", the pressures fell veiy rapidlj^; 
whereas, venous pressure rose. This obviousl^^ was the tj^pe described 
hy Sauerbruch, Kochet, Gibbon, and Churchill as the s^nicopal tj^pe of 
embolism. On autopsj^ the plug was in the main pulmonarj^ arteiy or 
its major branches. The right heart was markedlj’’ distended and pul- 
monary lypertension was obvious. X-rays of the heart obtained before 
and after embolism illustrated the sudden dilatation of the right heart. 

In a second series of t^venty-five dogs, gr. % of atropine was injected 
intravenously a few minutes prior to the production of the embolus. 
Seventeen out of the twentj^-five dogs survived more than ten minutes, 
some of them living from two to twenty>four hours. 

Ten dogs were prepared hy bilatei'al vagal section prior to the injec- 
tion of the femoral vein, and four out of the ten survived for several 
hours. This series, however, is too small to permit aiy conclusions. 

Dogs ti'eated with sodium nitrite or with adrenaline all died. The 
dogs I'eceiving 1 c.c. of adrenaline intravenously’’ showed a marked pul- 
monarv odema with a frotliy" mucus pouring out of their mouths and 
nostrils. Papaverine saved over one-half of the animals; its sedative 
action was marked (Table II). 


Table II 


results obtained Folloiving JIASSU-E type op PuLMONAnT Eaibolism 

SEBIES 

XUMBEPw OF 
ANIMALS 

rUEVENTIOX 

fatality 

REMARKS 

1 

2 

a 

4 

5 

25 

25 

10 

10 

10 

None 

Atropine 

Vagotomy 

Epinephrine 

Papaverine 

100% 

32% 

00%, 

100%, 

40% 

Pallor, sjTicope, dyspnea 

Marked pulmonary edema 
Sedation marked 


si'it(ii;ttv 


KM;('Ti(oc.\iii)i()(;iiAi.ni(; i-in-dinos 

Ooiilinuons (>Iccli-o<.arcIi(,fr, available in /ifleen of the experi- 
•nenls. In all cases tlie (racin-s were made wifli the do-s Ivin;; in the 
sjune position and no alteration was made in the electrodes.’ The trnc- 
in.i's arranged themselves generally into four fj.x.np.s, as follow.s: (1) 



no clinical symptoms and no electrocardiographic clianges; (2) no 
clinical symptoms but slight electrocardiographic changes; (3) marked 
electrocardiographic changes followed by death; (4) marked electro- 
cardiographic changes followed by recovery. 
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Pig. 3 repi'esents an example of the first group. Dog 70 received 2.5 
c.c. of Martin’s solution and there were no clinical or electroeardio- 
gi'aphic changes during the following twenty minutes. 

Fig. 4 represents an example of the second group. Dog 35 received 
1 c.c. of Martinis solution without clinical or electrocardiographic sjmip- 
toms, but following the injection of a second c.c. of the solution there 
was a definite inversion of the T-wave, although clinical signs were 
still absent. 



Fig". 4. — ^Dog 35 received 1 c.c. of Martin’s solution into the femoral vein without 
any clinical symptoms or changes in the electrocardiogram ; following the injection of 
the second c.c.» there was a definite inversion of the T-wave, although clinical signs 
were absent, a, Lead II, control ; h, Lead II after 1 c.c. of Martin’s solution ; and c. 
Lead II after 2 c.c. of Martin’s solution. 


In Groups 3 and 4 marked electrocardiographic changes occurred and 
these changes arranged themselves in the same general pattern. First, 
there was aberration of the S-T segment, either elevation or depression. 
This was followed by a slowing of the heart rate with a change in 
rliythm. These rhythm changes included nodal rhythm, partial A-V 
dissociation, complete di.ssociation, and idioventricular rhythm. 

Dog 27 represents an example of the third group (Fig. 5). Within a 
few seconds following the injection of 2 c.c. of the ii’on cliloride, the 
pacemaker appeared to be dislocated into the A-V node and there was 
marked depression of the S-T segment. Twenty seconds later an ab- 
rupt cardiac standstill appeared which persi.sted for about thirty 
seconds. Cardiac action reappeared with the pacemaker still in the 
A-^ node and the S-T segment still markedly depressed. From this 
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point on, it socnis impossiblo to inlort)rot Jiccnnitcly the mechanism 
llirough its i';tj)i(l clian-ies. It seems most likely that the j)aeemakcr 
remained at or iioai- the ,\-V node and continued thus until the dog 
died a few seconds later. It is possible that tliorc wa.s a .short period 
of idiovent rieulai’ rhythm ■with retrogi'ade conduction for a period of 
about 20 seconds. 



Fi". 6, Dog 28, represents a similar series of events, but with recovery. 
Immediately following the injection of the solution, a marked nodal 
tachycardia appeared, accompanied by retrograde conduction and de- 
ration of the S'T segment. Atropine, gr. %, was given; idioventricular 
\vrthm and five seconds later a cardiac standstill occurred. This per- 
t d for about eighteen seconds and cardiac activity began once more 
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with idioventx'iciTlar rhythm. Thirty-three seconds later the auricular 
complexes reappeared but complete dissociation persisted. After a sec- 
ond injection of atropine, the rhythm changed to a high degree of par- 
tial block. With succeeding tracings, sinus rh}T-hm was established with 
all beats conducted and the dog recovered. 



COMMENT 


In this gioup of experiments no attempt was made to study systemic 
am pu monai.A blood pressures, blood gases, or to determine coronaiw 
blood flow although occasionally we have made such determination;. 
These detciminations would not be available in clinical cases. Rather 
we washed to test some simple clinical methods as to their efficacy in 
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piONontini^ dealh. Jii the asphyctic ly])e of (31111)011801, brought about 
1 )^ multiple miliary emboli, oxygen inhalations wore definitely protec- 
tive. Contrary to the statement of Villarel, Justin-J 3 esanoon, and 
13 ardin,** these jierijiiieral emboli were not initialing any important de- 
])ressor reflexes whieli might be sujijjressed Iiy atropine, as atropine is 
not jiroteetive in this series, exeejit that it inhibits dysjmea. Whether 
dysjinea is a useful or useless mechanism here cannot be staled with 
certainty, but its suppression by atropine is definite."*’ To relieve 
the bronchial sjiasm, wliicli no dou 1 )t adds to the difiiculty of free res- 
piration, ej)ine])hrine or ephedrine seems logical. Papaverine acts di- 
rectly on smooth muscle; its action on broncliial musculature has been 
shown by iMacht"' and on the coronary circulation by Bossier."^ Penpav- 
erinc seemed to be superior to cpinei)hrine or ci)hcdrine, as it does not 
raise the pressure in the pulmonary artery and is known to relax smooth 
muscle of the vessels and bronclii; nor does it i)roduce an undesirable 
fall in systemic blood pressure as the nitrites do. 

Atropine, on the other hand, is our most efTectivc inliibitor of vagal 
and depressor reflexes; it furthermore stimulates the respiratory center, 
wliieli may be insufficiently oxygenated during the syncopal attack of 
pulmonary embolism. Its action on smooth muscle must be slight. 
Oxygen inhalations naturally combat cyanosis and raise tlie low oxygen 
saturation of the arterial blood. Adrenaline and neosynephrine, while 
tlicy may suddenly raise the low systemic blood pressure, do more harm 
than good in our opinion. Epinephrine caused marked i^iilmonary 
edema by increasing pressure in tlie pulmonary artery-*^ and b^^ increas- 
ing sympathetic vasoconstriction of the 23 ulmonary vascular bed;' neo- 
synep brine has a strong vagal action and is capable of producing a 
partial lieart block in individuals whose vagal endings are sensitized;"' 
this drug, together witli digitalis and stropliantliin, may well increase 
the vagal tone, which we are trying to suppress with atropine. 

Venesection, in tlie absence of shock, has been suggested b3^ White^^’ 
and practiced some Prench authors to relieve the acute cor pul- 
monale; it is true that it miglit relieve the distention of the riglit lieart 
temporarily^ but it might precipitate the impending shock; it %voiild not 
relieve the obstruction and the same pressure would be built up again 
as long as the right heart is capable of contracting."*’ Tlie fall in sy^s- 
temic blood pressure is one of the mechanisms whicli spares tlie right 
heart from overdistention^^ and within certain limits (perhaps to 70 or 
80 mni. of mercury) need not be treated. 

It seems to us that any^ procedure which would diminish tiie increased 
blood pressure in the pulmonary artery sliould be helpful in combating 
death from pulmonary embolism. Of papaverine, we know it relaxes 
ooth muscle and it has been found to release vascular spasm in 
' heral arteries; it has been found Iielpful in tlie bronchial spasm 
Tasthmatics and there is some evidence of bronchial spasm in pul- 
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monary embolism.^® Atropine decreases the depressor reflexes originat- 
ing from the pulmonary hypertonus and also decreases dyspnea. The 
combination of these drugs should be helpful in certain eases of pul- 
monary embolism. 

The interpretation of the electrocardiographic findings is difficult. 
It will be noted that Lead II of the electrocardiogram was used to follow 
the changes. All of the small dogs receiving adequate doses of Martin’s 
solution died within a few seconds to five minutes unless they were pro- 
tected with atropine. In an effort to obtain an almost continuous 
tracing from the time of injection until death or obvious survival, the 
single lead was used. It is xiossible that more accurate information 
might be gained by including additional leads, and such observations 
are being carried on in an additional series of experiments. 

Prom the i^resent series of experiments it is impossible to say without 
argument just what produced the electrocardiographic changes. The 
type of curve produced is that Avhich is consistent Avith interference 
with the coronary circulation. If Ave assume this hypothesis to be 
true, Ave are still unable to sny just AAffiat produced such interference. 
Three possibilities immediately suggest themsehms. First, a reflex vagal 
inhibition of the heart; and second, peripheral A^’ascular collapse arising 
from the pulmonary hypertension through the depressor nerA^e. There 
can be no doubt that peripheral vascular collapse occurred in many 
of the animals, as is shoAAm by the rapidly falling systolic blood pressure. 
This depressor effect from the pulmonary artery must predominate 
over the reflexes from the right auricle, carotid sinus, and aorta, all of 
Avhich AA'ould tend to oppose the fall in blood pressure. Whether this 
collapse AA^as a primary affair or Avhether it aa^s consequent upon de- 
creased coronary Aoaa- cannot be determined from these experiments. 
The third x>ossibility is acute right A^entricular failure due to mechan- 
ical interference AAnth the pulmonary circulation AAfliieh again obAUOusly 
interferes A\dth coronary floAv. 

In considering all of these possibilities, the first holds out the most 
attractiA’e features. Electrocardiographic changes occurred in some ani- 
mals that shoAA’ed no sign of shock or of right A^entricular failure (Fig. 
4 ), That changes in intrapleural pressure, in intrapulmonic pres- 
J5ure,3^ 31 in pressure of the pulmonary artery"- elicit depressor 
reflexes is aaxII established. A combination of the first tAA^o mechanisms 
must be seriously considered. The purely mechanical effect of the dila- 
tation of the right heart as the cause of the electrocardiographic changes 
has been brought forward by White"" and Love, Brugher, and WinsloAv.^= 
^Icasuremont of the coronary floA\’ is noAv being carried out and may 
IhroAv some light upon this question. 

Thjit profound A’agal stimulation took place seems clearh' indicated 
by the rhythm changes. ^ Dislocation of the pacemaker from the sinu.s 
node. A-\ rhythm, partial block, complete dissociation, and complete 
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snpprossioJi of I he /nwielc* wi(h iclioverifric'dlar rhythm arc all indicative 
of slron^^ effocls. 

In addition, it M’ill he noted tliat all of the untreated dogs that re- 
ceived en(?elivo doses of IMartin’s solution alone died rather promptly. 
4\lany ol those receiving eHeetive doses of tliis solution plus atropine 
survived. The elect )‘ocardiographic changes shown in Fig. G imme- 
diately following the ])roduction of the embolus Avere quite comparable 
to those in Fig. 5. After the administration of a considerable dose of 
atropine, those changes were reversed and passed by steps back to a 
normal sinus rliythin, although tlie coronary type of curve still persisted. 

TJiis work was coTui)letcd Avhen the interesting study of Love, Brugher, 
and Winslow appeared.*" * Tlicy \ised clotted blood, colored with India 
ink, to produce ])ulmonary embolism in the animal and came to the 
conclusion that the changes in the electrocardiogram observed after 
pulmonary embolism are due to dilatation of the right ventricle and 
that the changes are cssentiall}’ the depression of the S-T segments in 
one or more leads. This was found to be true most often in Lead II 
and often the reversal of tlie direction of tlie T-avoa’cs in Lead III and 
the prccordial lead were observed. Tliey felt that myocardial anoxemia 
or reflexes mediated tliroiigh the autonomic nervous system play no 
role in tlic production of the electrocardiographic changes. The depres- 
sion of the S-T segment was also produced on ligating the pulmonary 
artery, but not following liemorrhage, shock, or coronaiy injury. Love, 
Brugher, and Winslow quote one A^agal section experiment in eoniii'ma- 
tion of their belief, Avhich does not inhibit Avidespread axon reflexes 
Avitliin the A^agal distribution. Tlie existence of tliese has been suggested 
by 0 ^Shaughnessy***^ and Hoclirein and Schneyer.^^ 

CLIXnCAL APPLICATION OF RESULTS 

In txying to apply tlie experimental observations in the treatment of 
pulmonary embolism, tAvo questions immediate!}’ present tliemseh^es ; (1) 
hoAV accurate is tlie diagnosis of pulmonary embolism and (2) is there 
time enough betAveen the onset of clinieal symptoms and deatli to utilize 
some of the procedures tested in tlie animal? 

Nygaard^^ has made a searching inquiry of the material Avliich came 
to autopsy at the Mayo Clinic from 1921 to 1933. Of 2S9 cases of death 
due to postoperative pulmonary embolism, a correct diagnosis has been 
made in 82.35 per cent, Avliile the diagnosis Avas missed in 17.65 per cent 
In tliese 51 cases tlie causes of death in order of f requeue}^ AA^ere (1) 
cardiac failure and coronary occlusion, (2) indeterminate diagnosis, (3) 
shock and hemorrhage, (4) peritonitis, (5) pulmonary edema, (6) coma, 

( 7 ) cerebrovascular accidents, and (8) other conditions. It is obvious 
at the smaller emboli Avill give a more confusing picture than the 
massive embolus obstructing both pulmonary arteries. 
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Statistics giving the reverse side of the picture, namel}', the per 
centage of pulmonary emboli causing death but erroneously diagnosed, 
are more difficult to obtain. But it is well Imown that the cause ot 
death from pulmonary embolism, as determined at post mortem, is from 
2 to 6 per cent; whereas, the clinical diagnosis of pulmonary embolism, 
especially in the nonsurgieal cases, is much lower. One then has to studj^ 
the hospital records for early signs and s 3 ^mptoms of proved cases ot 
pulmonary embolism. This we have done in taking 100 cases of pu - 
monar}^ embolism from the records of St, Liike^s and Research an 
cational Hospitals. As Barnes pointed out, it is necessary to avoid 
the obsession that cyanosis and dj'spnea are the cardinal signs of pui- 
monary embolism. 

The variation in the time interval between the first symptoms and 
death has been discussed repeatedly. We onl}^ quote some of the recent 
statistics. Shambaugh^^ reviewed 92 cases of fatal pulmonary em- 
bolism which occurred at the Peter Bent Brigham Hospital^ Of the 
92 patients, 33 were found dead or died shortly after the initial symp- 
toms; 36 survived from ten minutes to one hour; and 15 suiwived from 
one to twelve hours. Robertson^^ tabulated the clinical signs and symp- 
toms of 146 eases d^dng of pulmonary embolism and found that 39 per 
cent gasped, fainted, became pallid, and died within one hour; whereas, 
61 per cent had chest pain, cyanosis, and hemoptysis and lived several 
hours or days. Obviously the latter is the asphyctic, the former the 
sjmcopal t 3 q)e of embolism and the symptoms vary according to the 
site of the arterial obstruction. Our own figures, to be published else- 
where in detail by Jesser and one of us (de Takats), indicate that if 
one utilizes the nurses’ records for the detection of prodromal signs and 
symptoms, the interval between the initial symptoms and death is longer 
than has been reported in other series. Table 111 summarizes the time 

Table HI 

Interval Between First Clinical Symptoms and Death From Fatal 
Pulmonary Embolism (70 Cases) 


TIME ELAPSED BETWEEN EIRST SYMPTOMS AND DEATH 


Found dead or died immediately 3 

Ten min. or less 3 

From 10 min. to 1 lir. 16 

From 1 to 12 hr, 20 

From 12 to 24 hr. 4 

From 1 to several days 24 

Total" ~ " ~ ^ — 

Died in less than 10 min. 8.5% 

Died in less than 1 hr, 31.0% 

Died in more than 1 hr, 60.5% 


interval which elapsed between the first symptoms and death following 
pulmonary embolism. It will be remembered that when Trendelenburg 
first described emholcctomy from the pulmonary artery, he stated that 
apj)roximntol.v oO per cent died before anj* kind of help could he admin- 
j.slored: in Shambaugh's series about onc-thivd of the patients died sud- 
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cleiilj 01 ’ within ten minutes to a day; whereas twenty-fonv patients, 
appioxiniateh one-tliird of all eases, lived from one to several days. 
This latter group, the slowly fatal jinlmonary embolus, had either re- 
peated infarcts or showed evidence at post mortem of a progressive 
thrombosis in the pulmonary artery, not unlike the descending throm- 
bosis one sees following peripheral arterial embolism. Belt=“ has espe- 
cially emphasized that pulmonary embolism is a recurrent event witli 
repeated migration of a blood clot over a period of hours or days. 



Blood Pressure '2.2/52. 
before pulmonary embolism 


Fig-, 7. — Electrocardiogram of G. P,, 35-year-old male, previous to a lumbar sym- 
pathectomy undertaJvcn for Buerger’s disease. It shows a normal tracing. 

One can emphatically stale then that, provided tlie nursing and intern 
staff are made embolism conscious, a large majority of patients, sixty- 
four out of seventy proved cases in our series, live longer tiiaii ten 
minutes, so there is an opportunity to adopt some therapeutic measures. 
As Nvtraard^^ has pointed out, tlie possibilities of a successful embolcc- 
tomv'are veiy slight. The Trendelenburg operation has been carried 
out up-to-date 132 times with a mortality of 93.2 per cent. It must be 
pointed out, liowever, that these embolectomics were all performed on 
the rapidly fatal cases; the slowly fatal ca.ses, as recently suggested by 
Pilcher might be operated on two to three hours after the onset of 
sjunptoms while not in a moribund state. 
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The use of drugs to combat pulmonary embolism started with papaver- 
ine. Burk,^® Denk,®® de Takats/® and Collins^^ have published reports 
on patients who were seemingly saved by the intravenous administration 
of papaverine or "eupaverine,” a close derivative of it. These re- 
coveries pi'omptly bring up the question of the percentage of spontane- 
ous recoveries fi'om massive pulmonarj’ infarcts. We have studied the 
histories of thirteen patients in whom the clinical symptoms, rusty 
sputum or pure hemoptysis, pleural friction rub, signs of pulmonary 
consolidation, and x-ray evidence of an infarct made the diagnosis of a 



S. — Ten days following a lumbar sympathectomv a pulmonary infarct oc- 
curred in the rifi^ht lower lobe. A tracing obtained eight hours after the onset of 
symptoms revealed an inversion of the T-wave in the third lead. Blood pressure 
nacl not fallen but was slightly higher, probably due to pain and anxiety. 


nonfat al pulmonary embolism fairly certain. The convalescence of these 
patients, however, does not resemble the dramatic change in pulse, blood 
pressure, and color of tlic patients receiving tliis medication. In one 
of our own eases, previously published,'* ° the moribund patient was re- 
vived wiiiiin two minutes after the injection of papaverine. Of Denk's 
nine cases of severe, massive pulmonary embolism, seven .showed a dra- 
matic improvement; in the eighth ease both pulmonary artei'ies were 
eompletoly plugged and in the ninth an cmbolcetomy was the immediate 
cause of dcatii. Dcnk advocated the immediate intravenous injection 
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of Uvo ampules of ^'cupaverine/^ cardiac stimulants, and oxygen. A 
doctor must sit at the bedside of the patient and keep repeating the drug 
as soon as the pulse gets worse. In Collins’ series, ten patients were 
treated with ^^spasmalgin” containing pantopon, gr. 34 (0.21 gm.); 
papaverine, gr. % (0.012 gm.); and ‘‘atrinal,” gr. (0.001 gm.). 
Nine out of ten cases recovered. Thus, out of a total of twenty patients 
treated with papaverine, only three died. 



F1&. 9. — Four daj's after pulmonary embolism Ta is depressed, but there is some 
improvement compared with the previous tracing-. Blood pressure has returned to 
the preoperative level. 


The use of atropine in pulmonary embolism has been reported by 
Bardin.^ Recent evidence of depressor impulses originating from the 
pulmonary plexiis^*'^"*’ and tlie electrocardiograpliic clianges seen in 
pulmonary embolism, including observations on patients***' ‘*^ and 
our ovm records on animals, might be inlerpreted as due to vagal stimu- 
lation although the marked fall in systemic blood pressure, occurring in 
massive pulmonary embolism, may well be responsible for some of the 

electrocardiographic clianges. 

Of the clinical material to be discussed elsewhere in detail, wc are 
resentino- three cases which liave electrocardiographic tracings and 
illusti-atewme of tlic points under discussion. In the case of H. P.. 
electrocardiograms are available before and ciglit liours, four day.s. and 
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twentj'-five daj^s after a pulmonary infarct. The first tracing -was 
taken as a routine record before a lumbar sympathectomy for Buerger s 
disease. There was no history or clinical evidence of cardiac impair- 
ment. It will be; noted that following the infarct T 3 first became in- 
verted, later depressed, and then again returned to its upright position. 
Blood pressure readings taken simultaneously with the tracings prove 
that, at least in this instance, the electrocardiographic changes are not 
due to a fall in blood pressure (Figs. 7-10). 



•NttuFucTA-noN Sinus Rlyrtbs ,32 See. 

Q-R-S conpltx Ion aaplltode All three leads 


. E>\ood pressure 

2.5 days after pulmonary (ttnbolism 

CO—CNT Uote the return of T III to Its upright position 

^ George K- Tenn, Sl.C. . 

10, — -Twenty-flve days after pulmonary embolism, Ta returned to its upright posi- 
tion. There Is a low amplitude of the QRS complex in all three leads. 

In another case of Drs. M. J. Kiley and G. W. Seupham, an electro- 
cardiogram is available twelve hours after a third sliower of pulmonarj' 
emboli. Tlie blood pressure fell moderately but hardly enough to aceovuit 
for the tracings. While a pve-embolic U'acing is not available, an electro- 
cardiogram obtained two and one-half months later shows a disappear- 
ance of all the abnormal changes (Figs. 11 and 12 ). 

In a third, fatal case of Drs. H. E. Jones and Arthur A. Elliott, a 
65-ycar-old male patient suddenly collapsed eight days after an ap- 
pendectomy for a gangrenous appendicitis. Together with dy.spnca and 
cyanosis there was a fall of blood pressure to 30/0, but he recovered 
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Irom this attaelc, Tlie following clay, with a blood pressure of 94/72, 
ail electrocardiogram was obtained (Fig. 13). TJie patient died on the 
tliii’d daj^ following the first syncopal attack. At autopsy multiple 
obturating emboli of the pulmonaiy arteries and their small divisions 
were found, but the main vessel was patent and there was no coronary 
occlusion. 



«NrcRn»cTATtow Sloo- auricular Tachycardia aMst .CiS £:ec, 

Tjj low amplitude - Tjjj and T^y Inverted 


Vodbrate right axis deviation 

' Blood pressure ^V78 
(2 hours after 5rd pulmonary infart 

commcnt ivlJence of cyocardial damage. 

_ _ , \ George K. rerm^, ».D, 

Fis. 11.— “This elcctrocarcliogrrani obtained twelve liours after a third post' 

onerative pnlnionary infarct. Note the low amplitude of T=. the inversion of "s 
and T4. There is a moderate rigrlit axis deviation. The blood pressure (systolic) 
fell twenty points. 

These three cases illustrate the facts (1) that small or even significant 
eleetvocardiograpliie changes can take place in pulmonary embolism 
which are reversible; (2) that the fall in blood j)i'es.s'ure is not re- 
sponsible for these changes; (3) Unit a patient can die of a pnlmonary 
embolus without a massive obstruction; and (4) that the pathologic irac- 
iiif in the electrocardiogram was not caused by organic coronary ocelu- 
These changes arc cither due to right ventricular dilatation and 
failure or to reflex vagal effects on the heart, most lilcely a combination 

”^-V\^ether the eleetrocardiographic changes are dne to vagal coronary 
' triction or to n reflex vagal depression of the systemic blood pressure, 
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atropine ought to be useful in inhibiting these reflex changes; while its 
effect on the vascular tree is negligible, the bronebodilator aetion may 
also be of some benefit, thus combating pulmonary edema and atelectasis. 
A'Viao gr- dose of atropine given intravenously is well tolerated; we have 
given as much as gr. i/oo intravenously without any side effect except a 
transient tachycardia and dryness of the mouth. 





fefgiuitiLtmsi 
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graphic interpretation,. 


CLINICAL CONCLUSIONS- 


Biood py'assurg *'^75 




Eig. 12. — Tracing obtained ten weeks later. All the pathologic changes have been 

reversed. 


Tile use of aU-opine should not he limited to cases of massive pulmo- 
nary embolism \vhieh arc in extremis but n'ould seem indicated in pul- 
monary infarcts, wliorc a second or third episode might prove to be fatal. 
In two recent cases of pulmoncary embolism, without cyanosis or shock, 
the use of atropine, gr. Vir^oj tbree times a day subcutaneously seemed 
to improve the dyspnea without, of course, altering the process of eon- 
soliduliou and resolution * 


since this article was submitted for publication, experience with the u«*o of 


atroplne and 
will be repov 


I papavcrlno In the treatnirnt of pulmonary embolism has increased and 
I'tetl In a subsequent publication (Arch. Int. Mod.). 
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The use of ox3^gen in the form of a tent or nasal catheter is clearly 
indicated wlien d^’^spnea and c^mnosis are present. It was frequent^ 
employed in this series and the action on cjmnosis and dj^spnea often 
has been marked. In a recentlj’’ observed case its prompt use greatl)" 
relieved the c^mnosis; the asphj^ctic, peripheral type of embolism with 
no fall in blood pressure but a marked oxj^gen desaturation, as em- 
phasized bj’’ Churchill,® is its real field of usefulness. 



-c’lV Trncinir obtained twenty-four hours after a severe, syncopal type of 

embolism. Blood pressure was 91/72. Note that Ti is Jow. Ts dIphnsJc. 
T * averted Tnd upright. There is an M-shaped QRS complex in Lead III. The 
died next day and during bis last twenty-four hours two other Identl^l trac- 
were obtained. At autopsy* multiple peripheral emboli were found, but the main 
\^ssel was patent. There was no coronarj' occlusion and no myocardial lesion. 


The use of pressor substances, such as epinephrine, ephedrine, and 
neosjTiephrinc, is frequently encountered in tiie histories of patients 
who exhibit a marked fall in blood pressure. The maintenance of blood 
h,'rrhTt' f?G«?irable to combat cerebral and cardiac ischemia. 

hoL'--. »■■■■ 

edTma and /he rise in pnlmonai^' blood pre.ssurc is so definite^” that it 
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probably" did more harm than good. Ephedrine has been especially 
recommended by the French authors; - its pressor and bronchodilator 
action may be of benefit. It must be remembered, however, that, as the 
fall of blood pressure is due to lack of sufiicient venous return from the 
lung to the left heart and an additional reflex vagal action, too much 
cannot be expected from its use. Neosynephrine, a potent pressor sub- 
stance, has such a marked stimulating action on the vagus that its use 
in pulmonary embolism is inadvisable. In a recent study of the use of 
the drug in spinal anesthesia, Brunner and one of us^‘ found that electro- 
cardiographic changes, such as partial heart block and shifting of the 
pacemaker, can be produced temporarily in normal hearts. One should 
hesitate to add a vagal stimulant to the vagal hypertoiius, which seems 
to exist in cases of pulmonarj^ embolism. 

Digitalis and strophanthin, as advocated bj^ some authors^® to support 
the failing right heart, are also strong vagal stimulants; they increase 
the load on the right heart, do not relieve the increased resistance, and 
decrease coronary flow.^^ 

Venesection, advocated in marked filling of the cervical veins in the 
absence of shock, cannot help if the right heart is completely exhausted; 
if it is not, it will promptly build up the same intracardiac pressure as 
before. The release of some of the peripheral resistance in the pulmo- 
nary bed should be the goal of any medical treatment; this is best ac- 
complished by papaverine; whereas, the nitrites, because of their de- 
pressant action on systemic blood pressure, are certainly contraindicated. 

Recently, the infiltration of the stellate ganglion with procaine has 
been advocated by Leriche and his co-workers.^^ They studied the post- 
mortem material of the Institute of Pathology at Strasbourg and found 
that of 225 cases of pulmonary embolism the main trunk or both main 
branches were obstructed in 159 cases, roughly 70 per cent. That left 30 
per cent of the patients who died even though only one branch or one or 
several lobar arteries were blocked. In this type, the abolition of sym- 
pathetic pulmonary vasoconstriction may be life saving in their opinion. 
Out of three of their personal eases, one was successful but two failed. 
They advocated having suitable needles on hand in every large ward 
and infiltrating on the side of the chest pain or bilaterally. 

The technique of stellar infiltration is not difficult. We have used it 
repeatedly in our clinic for a preoperative test before a contemplated 
sympathectomy. It no doubt releases the S3^mpathetic vasoconstx’iction 
of the pulmonary vascular bed, which, according to de Burgh Daly’s* 
studies, is quite active. While it is not as simple to cany out as an 
intravenous injection of papaverine, the suggestion deserves further 
trial. If it decreases pulmonary hypertension by decreasing the re- 
sistance in the pulmonary vascular bed, it may well fit in \vith our other 
therapeutic attempts to transform a complete occlusion into a partial 
one. 
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DISCUSSION 


It is obvious from the start tliat the massive pulmonary embolus, viiich 
plugs the main trunlc or both main branches completely, kills instantly 
or within a few minutes. It is not likely that an embolectomy could 
be performed soon enough to save such a patient ’s life. In the statistics 
quoted by Leriche,^^ 30 per cent of the patients, however, die with the 
findings of only a comparatively small, jiartial occlusion. Such cases 
have been reported several times. As earty as 1924, Sauerbrucli reported 
the case of a 32-year-old woman who died from a pulmonary embolism 
following a hernia operation; an embolus 3 mm. in diameter was found 
in a small branch of tlie pulmonary arteiy, 4 cm. from the peripheiy of 
the lung. The major arteries were patent. In our autopsy material a 
typical death from pulmonary embolism occurred in the presence of 
minor pulmonary obstruction in seven out of thirty-five cases. Patholo- 
gists at present are rather loatli to accept sucli a finding as a cause of 
death and probabl^^ many more such cases will be found in the future. 

But if death can occur reflexly from the occlusion of one or two lobar 
branches, why do patients tolerate a lobectomy or a pneumonectomy 
without any serious disturbance of circulation ? Among others, 
0 'Shaugluiessy*^ has studied the reflexes originating from the root of 
the lung and found respiratory and cardiovascular reflexes originating 
from the pulmonary plexus which could be abolished hy local applica- 
tion of cocaine. Sunder-Plassmann^' found powerful mj^elinated nervous 
receptors in the submucosal bronchial musculature and could obtain 
cardiac standstill on intrabronchial pressure. He advised topical ap- 
plication of novocain, even during general anesthesia. Cullen and 
Eavenstone^® reported three instances in which the patients suddenly 
died when the hilus of the lung was ligated or cut with the electric 
cauter 3 ^ That these events do not occur more frequentlj^ is probably 
due to the depth of anesthesia and the premedication whicli elfectivchv 
suppresses such reflexes in the animal experiment. In our own work 
it was earty found that when the animals were under ether anesthesia or 
under heav}’' barbiturates the usually fatal dose Avould not kill them; 
for this reason only morphine was used as a premedication in all our 
later work; this drug does not depress vagal reflexes but instead facili- 


tates them. 

If one places the pulmonary h.vpcrtension proximal to tlie obslrucling 
clot as the essential functional lesion contributing to dcatli and re- 
sponsible for the electrocardiographic changes, then all therapeutic at- 
tempts must be focused to relieve this h.vpertonsion or to abolish the 
reflex impulses emanating from it. Papaverine and the infillrafion of 
the stellate ganglion both release the %'aseular spasm of the firtcrml tree. 
This collateral vascular spasm has been repeatedly and iinccpiivocally 
d onstrated in the peripheral arteries when an embolus plugs the main 
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arterial path^vay.^ Its demonstration in the pulmonary circulation is 
difficult, but the Avork of Daly and his collaborators has adequately 
shown the potent sympathetic vasoconstriction which operates in the 
pulmonary vascular tree. 

The cause of collapse and the fall in blood pressure usually has been 
explained by the inadequate transfer of blood from the right heart to the 



FIg“. 14. — The radiation of autonomic reflexes from the occlusion of the pulmonary 
vascular bed, bronchi, and pleura. The afferent impulses travel mainly in the vag\is 
and radiate back to the lunp as hronchocon stricter and broncho sccrctor>' fibers. 
They may constrict the coronaric.s produce vapal inhibition of the heart, and depress 
blood pressure. They can radiate to the upper gastrointestinal tract and produce 
colics, increased and reversed peristalsis. The plug may produce a stimulation of the 
sympathetic vasoconstrictors or a more pcnorul sympathetic stimulation through the 
dilatation of the right heart (Balnbridgo reflex). The hypertension in the right heart 
and in the pulmonary artcr>‘ seems to he the main stimulus for these widespread 
nUhovigh the rise in Intrapulmonarj' pressure, the congested lung, and the 
Irritated pleura all have been shown to act as rcflc.xogenic factors. 
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left so that effective blood volume is markedly diminished.'’^ But \ve have 
quoted good evidence for liiglily sensitized vasoreceptors in and around 
the pulmonary artery/^ in tlie bronclu/* and in tlie pleura/® the 
stimulation of which produces widesi^read reflex changes, sucli as fall 
in blood pressure, vagal inhibition of the lieart, coronary constriction, 
bronchial spasm, and increased gastrointestinal motility (Fig. 14). Some 
of these reflexes seem to travel through the vagus; their abolition or 
diminution with atroj)ine seems logical. Thus, while atropine does not 
affect the pulmonary hypertension, it inhibits a depressor reflex originat- 
ing from it. This reflex may become a major contributory cause of death. 

Oxj^gen administration seems highh’' desirable when cyanosis is present 
or when respiration is labored. There is no need to belabor this point. 

Based on this experience, ^ye feel that every surgical floor should be 
equipped with gr. %yo of atropine tablets and gr. % powders of pa- 
paverine, both of which can be rapidly boiled in a spoon with a few cubic 
centimeters of water and injected intravenously; that oxygen tanks 
should be readily available when a pulmonary infarct has occurred; that 
the use of digitalis, strophanthiii, and iieosynephrine in the syncopal type 
of pulmonary embolism may do more harm than good. 

Pinallj^ we wish to emphasize again that a large percentage of patients 
dying from pulmonary embolism will continue to die, in spite of all 
these measures, when the clot completely obstructs tlie main artery. 
Onhv measures to prevent thrombosis or to prevent the existing tlirom- 
bosis from breaking loose will diminish the incidence of such fatalities. 
We wish to draw attention, however, to certain neuroeireulatory elianges 
\vhich may turn a nonfatal into a fatal embolus. Wlien surgeons, in- 
terns, and nurses are made conscious of certain measures outlined above, 
this dreaded fatalit.y ma.y be ayerted in certain favorable cases. 

SUMMARY 

1. Experimentally, two types of fatal pulmonary embolism have been 
produced: one which ifliigs the terminal vascular bed and is cliaracter- 
ized hy cyanosis and d 3 ’spnea; and the other which represents an ob- 
struction to the main pulmonarv arterv and cxliibils a s.vncopal attack 
with pallor and fall in blood pressure. 

2 The possible mechanisms of deatli liavc been anal.vzed. Atropine 
protects a large percentage of animals dying from the massive type of 
embolism, and so does papaverine. Oxygen is liclpful in tlie peripheral 
type of embolism. 

* 3 Electrocardiograms taken in dogs before and after the production 
f n massive pxilmonary embolism present a picture resembling a .serious 
Lterference with coronary' flow. The possible causes of these findings 

are analyzed. 
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4. The clinical application of these findings is discussed. In our series 
of 100 cases of pulmonary embolism, 87 died and 13 sui'vived. Of the 
fatal cases, less than 10 per cent died within the first ten minutes, thus 
allowing time for emergency measures. 

5. On the basis of the experimental findings, a combination of atropine 
and papaverine is advocated to countei'act the radiation of autonomic 
reflexes, which originate in the affected lung. Ox 3 ’'gen is obviously use- 
ful in the peripheral type of embolism, in which vasomotor collapse is 
absent but cyanosis predominates. 

6. A few other drugs commonlj^ employed, such as epinephrine, neo- 
synephrine, digitalis, and strophanthin, are discussed but not recom- 
mended. 

7. As manifest thrombosis of the veins of the pelvis and lower ex- 
tremities is comparatively rarely encountered in patients with massive 
pulmonary embolism and heparinization of a large number of post- 
operative cases is yet impossible, the early and active interference wdth 
the described autonomic reflexes occasionally may be the only available 
life-saving measure. 

It is a pleasure to thank Dr. George B. TVakerlin, head of the Department of 
Physiology", University of Illinois, College of Medicine, for his valuable suggestions 
and for the use of some -of the facilities of his department. 
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RopJeins Eospiial and University) 


A bnormal uterine bleeding may be associated Avitli ovarian tumors. 

Its diagnostic value in cases of granulosa cell tumor recently lias 
been emphasized. However, the solid granulosa cell tumors comprise 
only a small group of ovarian neoplasms, 6 out of 100 consecutive cases 
in Lynches series, and abnormal menstruation maj' be associated with 
other pathologic t;vT)es. The present study, therefore, was undertaken 
to determine the relative incidence of uterine bleeding in all varieties of 
ovarian tumors. The records of 370 ovarian tumors on file in the Sur- 
gical Pathological Laboratory of the Johns Hopkins Hospital and the 
gynecological service of the Chui'ch Home and Infirmaiy were antilyzed 
to determine the types of ovarian neoplasms associated with abnormal 
bleeding and the pathologic changes responsible for the bleeding. In this 
study it was found that menstrual irregularities were practicall}^ re- 
stricted to specific pathologic types of ovarian tumors, but that a variety 
of mechanisms accounted for the uterine bleeding. The largest group of 
cases comprises forms of granulosa cell tumor in Avhieh the endocrine 
activity of the tumor (estrogen secretion) results in endometrial hyper- 
plasia and functional bleeding. The second largest group are pseudo- 
mucinous cj^stadenomas (benign and malignant) in which uterine bleed- 
ing also may result from endometrial h^’perplasia, but in which the 
undertying endocrine factors are more varied and less accuratety under- 
stood. The tliird group comprises papillary cystadenoearcinoma of 
jMiillerian derivation in wliieh abnormal uterine bleeding is tlie result 
of tubal or endometrial carcinoma, either metastatic or possibly multi- 
centric in origin. In a fourth group of cases, ovarian neoplasms of tera- 
tomatous nature are associated with menstrual disturbances resulting 


from the endocrine activity of the tumor tissue. 

In the present communication the largest group of tumors associated 
with abnormal uterine bleeding is considered. Tiiis comprises the granu- 
losa cell group. A series of 59 typical gi'anulosa cell tumors from tlic 
Surgical Pathological Laboratory is reported and in addition a more 
malF^nant and papillary form of granulosa cell tumor is described. Tiiis 
'"hitherto has not been included and has been looseW grouped as 
pa^^llary cystadenoearcinoma, Becau.se of tlie large number of contribu- 
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tions to the subject of granulosa cell tumor in the recent literature, the 
data on the present series of 59 granulosa tumors are briefly summarized 
and more detailed consideration is given to the papillary granulosa cell 
carcinoma. 

PAPILLARY GRANULOSA CARCINOMA 

Among the papillary ovarian carcinomas in the Surgical Pathological 
Laboratory of the Johns Hopkins Hospital and the Church Home and 
Infirmary, there are 35 tumors which we believe should be included 
among the granulosa cell group because of both their morphologic and 
physiologic properties. This form of ovarian tumor appears in post- 
menopausal and menopausal women, is frequently associated wdth ab- 
normal uterine bleeding, and runs a rapidly malignant course ; in many 
cases it has already metastasized when the patient first presents herself 
for examination. Grossly, the tumor is usually cystic, having sessile 
papillary projections with a tendency to peritoneal implantations. 

This neoplasm has been described and illustrated by Shaw, who groups 
it with the papillary serous cystadenocarcinomas ; and by Varangot, who 
refers to it as vegetant epithelioma papillaire atypique.’’ It has 
been variously referred to in the literature as medullary carcinoma, solid 
papillary carcinoma, adenocarcinoma and carcinoma in ovarian cyst, but 
it has never been systematically included in the classification of ovarian 
tumors. 

Approximately 40 per cent of all ovarian carcinomas belong to this 
group. They can be distinguished from the so-called papillary serous 
cystadenocarcinoma, or, as we prefer to call it, the Mullerian carcinoma, 
microscopically, physiologically, and clinically. 

Clinical Features . — The tumor characteristically occurs in women who 
have passed the menopause; 19 out of 27 (72 per cent) cases in which 
the age is available are postmenopausal. The complaint is usually a 
gradual increase in the size of the abdomen in association with slight 
pain. It is significant that 10 out of 22 cases in which menstrual histories 
were available complained of some form of abnormal uterine bleeding 
(Table I). A pelvic examination I’eveals the presence of an irregular 
or cystic mass in the adnexal region, the malignancy of which may be 
suspected by the presence of palpable nodules over the surface of the 
cyst or on the peritoneal coverings in the cul-de-sac. Eleven, or 50 per 
cent, of our cases in which the location of the tumor is given were either 
bilateral at the time of operation or later had recurrence in the un- 
affected ovary. At operation a small amount of bloody ascites may be 
present and there are frequently peritoneal and omental metastases. 
The metastases, however, are usually flattened plaques and under the 
peritoneal serosa rather than the cauliflower, friable transplants of the 
^lullerian type of papillary tumor (papillary cystadenocarcinoma). 
i^retastases to distant organs and regional Ijmiph nodes occur less com- 
monly. 
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Pathology . — Grossly tlie tumor is polycystic with papillary portions. 
These papillary areas, however, are usually flattened and resemble 
mulberries rather than the gi’apelike projections of the Mullerian tumor. 
The ej’-sts, which are usually unilocular, reach an average size of 12 cm. 



— Path. No. 30942- Gross speciinen of papiharj" granulosa cell carcinoma, 
showing cyst filled with finely papillary' growth. 



Fig. 2.- 
lined wUh 
pndwUon. 
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in diameter but may attain even larger dimensions. The largest tumor 
in the present series measured 21 l)y 8 by 5 cm. The content of the 
cysts differs greatly, grading from a bloody, viscid, gelatinous material 
to a thin, serous, yellow fluid. Tlie appearance of sucli cysts in graiiii- 



Fie. 3. — Path. No. 40210. Epidermoid border of a cyst in a papillary granulosa cell 
carcinoma, showing thecalike reaction of underlying stroma. 



Fig. 4 .-Palh. No. 


-cocc Tnii‘:traUng vnrJntion In of rf-U.M In certain arm.-* 

*^"of a papnlaO’ gr;inulo>a o il caroinofun. 
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losa cell tumors is not unusual; indeed, it is not uncommon for them to 
reach 8 or 10 cm. in diameter as mentioned below under the gross de- 
scription of the micro- and macrofollicular types of granulosa cell tumor. 
The solid tumor tissue is usually yellow in color and of brainlike con- 
sistency. Its cut surface is cellular and can be teased apart to show a 
flue, papillary structure (Fig. 1). These solid portions may completely 
occlude the cj^st. Two cases of the pi’eseiit series were described as solid 
tumors. 



Fig. 5.— Path. No. ISOGG, A perpendicular arrang^ement of cells bordering" a cyst seen 
occasionally in the papillary granulosa cell carcinoma. 

Mici'oscopically the tumor is characterized by broad, flat layers of 
epidermoid cells from three to twenty-five rows deep, lining cysts in a 
pseudopapillary arrangement (Fig. 2). Occasionally there are cysts 
lined by a single row of atypical euboidal cells. A cross section of the 
papillary projections shows a centrally placed blood vessel surrounded 
by the typical hand of epidermoid cells (Pig. 2). Some of the ep- 
idermoid borders have well-defined basement membranes, while others 
mcige into the underlying stroma (Pig. 3). In some areas the abun- 
dant stroma is invaded by solid islands of the epidermoid cells. Mitotic 
figuios aie frequent and there is a great variation in the staining and 
size of the cells, which in places attain diameters of 15 mm. (Fig. 4). 
Still other areas present c.v.sts which appear to lie lined hv perpendicular 
columns of the same epithelial cells. There are spaces between these 
cohnnns which resemble superficially Cnll-E.xncr bodies (Pig. 5). 

Follow-Up I{cpor(s.—T\w tumor is cxtremclv malignant as the op- 
enitivc findings frequently indicate. Of IS followed cases, 15 were 
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dead in Jess tJiazi three years postoperativeI3^ Two are still living less 
than two years postoperatively and only 1 is living over five years. In 
this case small bilateral ovarian tumors were found unexpectedly during 
an operatiozi performed for uterine bleeding. A bilateral salpingo- 
oophorectomy and hystereetomj^ u'ere performed. 

Tvccttinent . Because the tumors exhibit a marked tendency to occur 
bilaterally, bilateral salpingo-ooi^horectomy and hysterectomy were 
the opera tiozis of choice. A iij^sterectomy is advised if tlie condition of 
the patient permits, first, because tlie uterus is a useless organ after a 
bilateral salpingo-oophorectomj’' has been performed; and second, because 
of the possibilit^r of its izivoh^emezit in the maligzzant process. In eases 
associated with uterine bleeding, either the uterus should be rezzioved at 
operatiozi or a dilatatiozi and curettage shoizld be perforzzzed preopera- 
tively to eliminate the possibility of secozidaiy trazisplants or con- 
comitant tumors in tlie uterus. 

A study of 9 eases in wliich a uzzilateral salpingo-oophorectomy was 
performed, showed 4 cases with proved recurrences in tlie remaining 
ovary from three to eighteen months postoperatively. As most of the 
patients are approaching or have already passed the menopause, 19 out 
of 27 cases, the interference with biologic function is usually not an 
important consideration. Tliis is in sharp contrast to the more benign 
forms of granulosa cell tumors Avhich occurred during active sexual life 
in 62 per cent of the cases (Table III). In 231 cases of solid granulosa 
cell tumors collected from the literature by Varangot, 134 eases occurred 
in women during active sexual life in contrast to 97 at or near the meno- 
pause. An attempt should be made to establish the pathologic diagnosis 
at the time of operation and in doubtful cases a frozen section should 
be obtained. 

Irradiation therapy' ivas limited to 4 cases, 1 of which was treated 
elsewhere and the details of treatzzzezit are unknowzi. However, in this 
case the tumor was incompletely rezzzoved as implants were already 
present at the time of operation. A bilateral salpingo-oophorectomy and 
hysterectomy were performed and deejz x-ray thera]zy was administered 
postoperatively. The patiezit died one azid one-half years postopera- 
tively. The results obtained in the other three eases wci-e also poor 
(Table II). Two completcl}" operable cases were givezz prophylactic 
postoperative irradiation. One is dead from a massive recurrence and tlic 
other, although still alive one and one-half years postoperatively, has a 
mass hi the opposite ovary which is probably a recurrent carcinoma. A 
case in which the tumor was incompletely Z'cmoved at operatiozz wa.s Z'e- 
licved of ascites for a short while, hut thcz'c u'as never a noticeable de- 
crease in the size of the abdominal mass. 

Pafholoaic PhysMogif ami Jlisfogcmsis.-^The clinical histories of the 
reported cases give certain clues as to thou- l.istogcu.csis as has previously 
bn stf-'-ested Ten out of 22 cases, or -lo per cent, complained of ether 
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Table II 

Table of Irradiation Therapy in Papillary Granulosa CARCiNOiiA 


CASE 

NO. 

OPERA- 

BILITY 

OPERATION 

X-RAY THERAPY 

RADIUM 

THERAPY 

RESULTS 

18068 

Operable 

Right salpingo- 
oophorectomy 

1/26/37 

Exploratory 

1/24/38 

Prophylactic 

3/1-8/37, 

9,500 r.*; 
10/2-12/3, 

2,000 r. 

12/30/37- 

1/14/38 

Total, 16.6 gm. 
hr.t 

Recurrence 

5/22/37 

Death 1/24/38 
with massive 
recurrence 

18066 

Operable 

Right salpingo- 
oophorectomy 
1/26/37 

Prophylactic 
2/16-27/37, 
8,000 r.*; 
4/5/37 1,000 

r. 

None 

S/20/38 cystic 
mass in left 
adnexal area, 
probably re- 
currence 

10590 

Partially 

operable 

Bilateral sal- 
pingo-oopho- 
rectomy and 
hysterectomy 
1/30/30 

4/11-14/30, 
2,500 r.t 

8 gra. hr., 
1/27/315 
4/11-13/31, 10 
gm. hr.TI 

2/27/31 mass 
unchanged, no 
ascites ; 

4/11/31 recur- 
rent ascites; 
8/31/31 death 


♦Factors: Filter, 1 mm. Cu, 1 mm. Al, 30 Ma., 210 50 F.S.D., time 4 min., 8 

portals 10/10 cm. 

tPactors: Emanations used, 4 abdominal portals, time 1 hr., 2,667 to 4,110 me., 
filter 2 inch platinum at 2 inch distance. 

tFactors: Filter 1 mm. Cu, 1 mm. Al, 30 Ma., 200 KYP, 50 P.S.D., time 20 min., 5 
portals 20/20 cm. 

^Factors: Emanations used, 4 abdominal portals, time 30 min., 2,890 to 3,638 me., 
plain pack at 2 inch distance. 

H Factors : Emanations used, 2 abdominal portals, time 1 hr., 3,228 to 3,506 me., 2 
inch cylinder at 3 inch distance. 

profuse menstruation or postmenopausal bleeding. Although this can- 
not be accepted as absolute evidence of hj^erestrinism, it is certainly 
suggestive Avben other lesions have been excluded as a cause of bleeding. 
In a series of 59 solid granulosa cell tumors tabulated below, 62 per cent 
complained of abnormal menses. In contrast to these findings, not a 
single case in a series of papillary ovarian carcinoma of iliillerian type 
was associated with abnormal uterine bleeding unless there 'was an asso- 
ciated uterine or tubal growth. 

Endometrium was available in only three cases and in all it was hyper- 
plastic. A study of the tubal epithelium in five cases showed definite 
hyperplasia in four and active epithelium in one postmenopausal case. 
Such histologic findings are comparalile to those found in a study of 
uterine and tubal mucosa in a series of cases in which a typical granu- 
losa cell tumor was present. It therefore seems that patients vdth 
papillary carcinoma of the above-described type are bleeding because 
of the effects of endocrine stimulation on the endometrium. Since this is 
also the cause of bleeding in patients with typical granulosa cell tumors, 
the histologic findings may be used as presumptive evidence that the 
papillary ovarian carcinoma under discussion belongs to tlie granulosa 
cell grou]). 

i^Iorphologically the cells of the papillary carcinoma de.scribcd are 
similar to those of the difTuse and microfollicular forms of granulo.sa 
tumor and liear a greater re.scnihlanee to the true granulosa cells than 
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some of tlie other subdivisions of the granidosa class. Certain areas of 
the papillary tumors under discussion show more variations in nuclear 
size and staining characteristics and a greater number of mitotic figures 
than previously described for the forms of granulosa cell tumors. How- 
ever, tliis is in keeping witli tlieir more malignant character. The tumor 
is therefore to be regarded histologically as the most maligijant type of 
gTaniilosa cell tumor and the source itself of the estrin responsible for the 
endometrial hyperplasia. 

SOLID GRANULOSA CELL TUIUORS 

All of the recognized types of solid granulosa coll tumors have been 
briefl3^ reviewed and clinical data on 59 cases recorded in tlie Surgical 
Pathological Laboratoiy have been tabulated. 

Granulosa cell tumors have been much discussed during the past 
decade and it is well recognized that clinically the cases present a h.vper- 
estrin syndrome consisting of abnormal uterine bleeding and engorged 
painful breasts. The menstrual irregularities are t^^piealh' those pro- 
duced endometrial liA^perplasia, tliat is, intervals of amenoiTliea of 
two to six months^ duration succeeded by long periods of menorrhagia; 
d^ysmenorrliea is never present. Tliis syndi*ome is so striJdng wlien it 
appears after the climacteric that these cases Iiave been over-emphasized 
and the impression is frequently' gained tliat granulosa cell tumors occur 
more commonly^ in postmenopausal women. Such an impression is 
erroneous since 2S, or 61 per cent, of tlie cases in llie present series oc- 
curred before the age of 50 .rears. Sevent.r-five per cent of tlie casc.s 
collected by Varan got occurred during active menstimal life. (Table 
III.) 

Sixty-two per cent of the cases complained of abnormal uterine bleed- 
ing. Endometrium was available in only' 7 cases in the present scries and 
in eveiy instance endometrial Iiy^perplasia was found. Tliere wore 2 
cases with my'omata uteri. 

The malignanc.v of granulosa cell tumors is gi\'en by l^arangot as 
25 per cent, excluding postoperative deaths. Of 146 eases collected from 
the literature, 20 died postoperatively', 32 liad metastasis and recur- 
rences, 63 were living and well under five .rears, and 2S were living 
and well over five ycai*s. In the series I’cported b.v No'V'ak and Brawncr, 

28 per cent of the cases were malignant. In our series of 32 followed 
cases, 15 arc dead, 11 are living and well under five years, and 7 arc 
well over five years. In all, 46 per cent were malignant. Because of 
the tendency to late rccuirencc and metastasis, the prognosis .sliould be 
»tuarded. In one case in the present series a recuiTonec took place six-* 
{ceil years following the original operation (Case. Path. No. 24407, 

reported by Compton')* . , 

The radiosensitivity of the granulosa cell tumor is difTicuIt to evaluate 
because of the paucity of records available and because of the relatively 
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benign course in some cases. Two patients in the present series treated 
by x-ray died Avithin three years. In one case (Path. No. 57744) no data 
as to the amount of therapy given Avere available. In the second case 
(Path. No. 57572) the patient receh-ed 1,856 roentgen units to each of 
four portals, 10 by 10, tAVO anterior and tAVo posterior, oA^er a period of 
three Aveelvs. The factors used AA^ere 30 Ma., 210 Kl'P, at 50 S.T.D. 
A^dth 1 mm. Cu 1 mm. A1 filter for ten minutes. The patient had had 
peritoneal transplants at operation and therefore should be classified 
as a partially, operable case. She responded Avell for one and one-half 
yeai’s. A recurrent pelAuc tumor aa’rs then palpated; an exploratory 
laparotom}^ Avas performed and the condition Avas found to be inoperable. 
A second intensiA^e course in x-ray therapy Avas inaugurated, but the 
mass continued to groAv rapidly and the patient died Avith liA^er and lung 
metastases tAvo and one-half years after the primary operation. In fiA-e 
cases from the literature AAdiich Avere treated as fibroids because of a 
mistaken diagnosis, castration doses of x-ray failed to produce any 
change in the size of the tumor or a decrease in the uterine bleeding 
(cases of Schulze, Wolfe and Kaminester, Opitz, and von Szathmary, 
all quoted by Varangot). 

Although the granulosa cell tumors present a uniform clinical syn 
drome, thc}^ do not represent a single i^athologic entity. The first 
pathologic classification of the granulosa cell tumors Avas gWen hy Meyer 
ill his monograph of 1915. He dhdded the group into four subdiAUsions : 
(1) the macro- and microfollicular, (2) the diffuse, (3) the cyliudroid, 
and (4) the sarcomatous. Since the appearance of Jleyer’s publication, 
authors almost unh^ersally haA’e accepted his classification Avith the addi- 
tion of tAvo further subdiAUsions, ''the folliculoma lipidique, sometimes 
referred to as the luteinized granulosa cell tumor; and the tubular 
granulosa cell tumor. The "fibroma theca cellulare xanthomatoides'^ 
of Loffler and Priescl has not been included as Ave consider that this 
tumor belongs to the sarcomatous group of IMeyer. 

The Micro- and Macrofollicular.—Thi^ Xypa of granulosa cell tumor 
is one of the most easily recognized varieties as it bears the closest re- 
semblance to the Graafian follicle. It is composed of small cells arranged 
concentrically about cystic spaces AA'liich frequently contain an eosin- 
.staining substance. Tliese folliculoid structures may be micro- or macro- 
scopic in size. Call-Exner bodies are sometimes pi'esenl. The connective 
tissue stroma, Avhich is fairly abundant. shoAvs an increased cellularity 
about the basement membrane of the follicles. The cells themselATS have 
large nuclei and proportionately little cytoplasm. In places they seem 
to merge into the epithelioid cells of the folliculoid structures showing 
a striking resemblance to the cells of the theca interna (Fig. 6). 

Crossly this tumor may appear to he completely solid, but more 
frequently it eontains cysts which may vary from a few millimeters 
to over 10 cm. in diameter. On section the solid portions are compased 
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of eelliilai’ tissue of brainlike consistency ivliieli is j'elloir or sometimes 
oven reddish in color. The cystic cavities may contain a coagulated 
gclatiii-like material or a bloody serous fluid. 

The Diffuse. TJie diffuse type of granulosa cell tumor is similar to the 
micro- and macrofollicular type grossly. j\Iicroscopically it is charac- 
terized by solid insular areas of small cells which are roughly j^olyhedral 
in shape and have pale hematoxylin-staining nuclei witli very little 
cytoplasm. There is a hea'vy connective tissue stroma surrounding tliese 
islands. The stroma is very acellular and hyalinization is occasionally 
seen. (Pig. 7.) 

The Cijhndroid . — This variety of tumor is composed of closely packed 
columns of small cells resembling those of the diffuse type. These 
columns are arranged in intricate patterns by a flne connective tissue 
network. (Fig. 8.) 



G, — -Path. Xo. 08260. .MicrofoUicuIar type of granulosa coll tumor, 5liow'iny 
the lininpr of one small cyst ami a more solitl portion of the tumor with many Call- 
Exner botlios. Tiic cell type rosojnblcs tJi.at seen Jn Fifi*. 3. 


The Sarcomafous. — The sarcomatous type of granulosa cell tumor 
is the most difficult to recognize as it represents the most undiflerenlialed 
form. Grossly it is a .solid Inmor mhieh resemhle.s a tihroma of ihoovnry 
and on section shows a gli.stcning white tihj'ons .surface tleelccd with a 
vcllow lipoid material. .'\Iieroseopieally the cells are .spindle in .shai)e 
and arranged in whorls giving the watered silk appearance eharaeter- 
isticof connective tissue tumors. Giant cells, however, arc rare, thus 
distiimuishing them from true conneetivo ti.ssnc .sarcomas of the ovary. 
The tiimor is celhilar and to^^•nrd the pei-iphcry a tendency to form 
minute follicles may be seen. Cholasterin crystal are frcfinently 
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present. This form is frequently confused with fibroma of the ovary 
and indeed the association with hyperestrinism is sometimes the only 
means of establishing a correct differential diagnosis. (Fig. 9.) 

The cells of the sarcomatous granulosa cell tumor are apparently 
closely related to the theca cells and; therefore; the tumor has been de- 
scribed as a theca cell tumor. However, because its embryonic origin 
from the mesenchyme, its production of estian, and its prognosis and 
treatment all are identical with those of the granulosa cell tumor, we 
prefer not to make a separate classification of such tumors. 



Fip. 7.~Path. No. 579S0. DifCuse type, showing Insular area of grranulosa cells 
vr “r ^ /tense connective tissue stroma. The cell type resembles that seen 

in the more Insular areas of Fiff, 10. 

'I he T^^b^d(lr Type. — This form of granulosa cell tumor is extremely 
laro. It Avas recognized by Clever and rcfciTed to as a granulosa cell 
tumor wilii unusual tubular areas. ^^licroscopically it is composed of 
many small tubules of cuboid al cells with a clearly defined basement 
niemiiranc and a secretory edge. The lumen of those small glands may 
01 may not be filled with an cosin-staining material. There may be 
associated areas of solid tumor cells and also maevofolliculav zones. 
(Fig. 10.) It is important not to confuse this type of tumor with the 
tubular te^slicular adenoma of Pick or more undifferentiated forms of 
avvhcnoblastoma. 

\ avangot has descrihed a ease of this type in his monograpli on irrann- 
loKa cell tumors. His case was also elinieallv and phvsiologicallv a 
granulosa cell tumor. 

_ The FoUknlom, /.{//(VhV/ur.— The sixth type of siranulosa cell tumor 
IS also extremely rare, only three cases having been reported in the 
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literature. It was first described bj" Sfariou in 1910. Leeene reviewed 
Mai’ioii s case and rejDorted an additional case in 1927 (publisliecl by 
Moulonguet and Dobkevitch in 1931) and in 1933 Plate reported a tliird 
case. 

The tumor is characterized grossly by a yellow color. Microscopically 
it resembles the diffuse type of granulosa cell tumor except for the 
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abundance of lipoid material crowding each cell. This gives the tumor 
cells a certain resemblance to lutein cells and also to those of adrenal 
rest tumors. (Fig. 11.) Indeed, both Lecene and Plate regarded it as 
a luteinized granulosa cell tumor; however, Varangot, who gives an 
excellent review of the subject, on the basis of physiologic evidence 
refuses to consider the tumor as such. The endometrium in Lecene 's 



Fig. 10, Patli. No. 59686. Illustrating a tubular granulosa cell tumor having a micro- 

follicular area. 


Kiir. 1 



L Path. No. 57870. „.orvl„g abundant intracellular 
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cases sliowed hyperplasia and no secretory activity. Plate reports that 
the endojnetz’inni of Jiis ease v^as ^'tres hypeiplasfque^' mill no further 
qualification. Therefore, physiologically the tumors can be classified as 
granulosa in origin, but cannot be considered as luteinized. 


smurARY 

Abnoi'mal uterine bleeding in association Avitli ovarian tumors has 
been analyzed as to cause and frequency in a group of 376 cases from 
the Surgical Pathological Laboratory of the Johns Hopkins Hospital 
and the Gynecological Service of the Church Home and Infirmary and 
the cases liave been studied according to their pathologic classification. 
It has been found that abiaormalities in menstruation occur among a 
variety of pathologic types of ovarian tumors but that the mechanism 
responsible for tliese abnormalities varies witli the tumor ty})e. 

The highest occurrence of aiznormal uterine bleeding was found in 
association with the tumors of gi’aiiulosa derivation. It is tliis group 
which has been considered in the present paper. A group of 35 cases 
heretofore included under the classification of papillary serous cyst- 
adenocarcinoma has been added to the granulosa cell tumors as papillary 
granulosa cell carcinoma on the basis of morphologic and clinical char- 
acteristics. In 35 cases reviewed^ 45 per ceiit ^veYc associated witli ab- 
normal uterine bleeding. A group of 59 solid granulosa cell tumors 
has been reviewed according to the pathologic type and 62 per cent were 
found to be associated with menstrual abnormalities. In botli groups 
where endometrium was available, endometrial hyperplasia was tlic direct 
cause of the uterine bleeding. Tlic hyperplasia is pz’csuniably produced 
by the estrogenic secretion of the tumor itself. 

A more careful study of the uterine endometrium, logctlior with 
hormonal studies on the blood and urine of patients with ovarian neo- 
plasms, will render valuable assistance in the correct classification of 
ovarian tumors. 


The authors wish to express their appreciation for tlie nssistanco arul nil vice of Dr. 
Charles P. Gcschiclcter anti Dr. Vernon II. Norwood which have made this study 
possible. 
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CYSTADENOMA OF THE OVARY INCORPORATED BETWEEN 
THE LEAVES OP THE MESOSIGMOID 

Eugene A. Gaston, IM.D., Fra^mingha^si, ^Iass. 

(From Vie Surgical Service, Fraviingham Union Eospiial) 

T he teclmical difficulties of removal are not great in the majority 
of instances of cystadenoma of the ovary. Adliesions to surround- 
ing parietes, particularly to the intestines, are the most frequent causes 
of difficult surgical removal. In a reviev' of 658 oophorectomies done 
for cystic and solid tumors, Spencer^ found adhesions present in 448 (68 
per cent). 

So-called intraligamentary cysts developing betAveen the leaves of the 
broad ligament were encountered in approximately 1 per cent of a 
sei'ics of 1,063 cases of ovarian tumor reported by Bernstein.' Con- 
sidering the retroperitoneal origin of the ovary in close relationship 
with tlie mesonephros or embryonic kidney and its descent into the 
pelvis, where it becomes encased in its own mesentery, it is rather re- 
markable that the intraligamentary position is not more frequently 
encountered. This is borne out by the classical Avork of DoAvd,^ Avho, in 
1900, reported a case in which a cystic tumor had developed between 
the leaves of the transverse mesocolon. i\Iicroscopic examination of the 
cyst wall revealed its structure to be identical with that of OAmrian 
cystadenoma, while chemical examination of its fluid contents indicated 
it to be strikingly similar to that found in ovarian cysts. Considering 
these points of similarity, together Avith the anatomical approximation 
of the root of the mesentery and the retroperitoneal origin of the OAmry, 
DoAA'd expounded the theory that such mesenteric cysts dcA’clop from 
ovarian tissue sequestrated from the main ovarian mass during its 
descent into the pelvis during embryonic life. He believed that 
mesenteric dermoid cysts probably arise from similarly sequestrated 
OA^arian tissue and pointed out that such sequestration is not infre- 
(lucntly encountered in other organs, notably the tlmuid and spleen. 
He furtlier recognized that mesenteric cysts Avhose AA*alls liaA^e a micro- 
scopic structure similar to that of the intestine arc probably a result 
of sequestration into the mesentery from the intestine. DoAvd’s vioAvs 
on the origin of mesenteric cysts ha\’e been widely accepted by present- 
day AATiters.^*'^ 

}kle.se7iterie cysts most frequently develop in the mesentery of the loAver 
ileum, but they may occur in the mesentery of any ])art of the gastro- 
inteslin al tract, including llie mososigmoid. Conceding the correctness 
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cases slioAvccl hypci’plasia and no seeretoiy activit 3 ^ Plate I’eports that 
the cndoinctvium of his case was 'Hres hyperplasiqiic^' with no further 
qiialificaiion, TJiorcfore, i)}i.ysio]ogica]]y the tumors can be classified as 
granulosa in origin, but cannot be considered as luteinized. 


SUMI^lAHY 

Abnormal uterine bleeding in association with ovarian tumors has 
been analyzed as to cause and frequency in a group of 376 cases from 
the Surgical Pathological Laboratory of tJie Johns Hopkins Hospital 
and the Gynecological Service of the ChiU’ch Home and Izifiianary and 
tlie cases have been studied according to tlieir pathologic classification. 
It has been found that abnormalities in menstruation occur among a 
variety of pathologic types of ovarian tumors but that the mechanism 
responsible for these abnormalities varies with the tumor type. 

Tile highest occurrence of abnormal uterine bleeding was found in 
association Avith the tumors of granulosa derivation. It is this group 
Avhich has been considered in the present paper. A group of 35 cases 
heretofore included under the classification of papillary serous cyst- 
adenocarcinoma has been added to the granulosa cell tumors as papillary 
granulosa cell carcinoma on the basis of morphologic and clinical char- 
acteristics. In 35 cases revicAA^ed^ 45 per cent Avere associated Avith ab- 
normal uterine bleeding. A group of 59 solid granulosa cell tumors 
has been rcAueAved according to the pathologic type and 62 per cent Avere 
found to be associated AAutli menstrual abnormalities. In both groups 
Avhere endometidum aav^s aAmilable, endometrial hyperplasia was the direct 
cause of the uterine bleeding. The hjqierplasia is presumably produced 
by the estrogenic secretion of the tumor itself. 

A more careful study of the uterine endometrium, together A\dth 
hormonal studies on tlie blood and urine of patients Avith ovarian neo- 
plasms, Avill i^ender Amliiable assistance in the correct classification of 
ovarian tumors. 


The avithors wish to express their appreciation for the assistance and advice of Dr. 
Charles F. Geschickter and Dr. Vernon H. Norwood which have made this study 
possible. 
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Physical examination at the time of admission to the hospital revealed a ‘W’ell- 
developed and well-nourished woman, 30 years of age, who appeared to be in 
excellent health. A lower midline scar three and one-half inches in length was 
well healed except in the middle third where a separation of the fascia admitted 
the tip of the index finger. In the lower abdomen a mass approximately six 
inches in diameter could be felt extending from a little to the right of the 
midline well into the left lower quadrant. The mass appeared to be arising from 
the pelvis and extended upward to the level of the umbilicus. It was smoothly 
spherical in outline, nontender, and of a semifiuctuant consistency which ga\e 
the impression that it was definitely cystic in character. 

On bimanual examination the mass could be felt to arise from the left side of 
the pelvis. The fundus of the uterus could be definitely palpated, was of normal 
size and consistency and in an anterior position, although pushed somewhat to the 
right by the tumor mass. The latter was slightly movable in all directions, but it 
could not be moved freely in any direction. Tlie right adnexa appeared to be 
entirely normal. 



, 1. -Barhim enema study showing the upper half of the sigmoid colon displaced 

t cyst which has developed between the leaves of the mesosigmold. The 

<nsial half of tlio sigmoid lies coiled upon itself in the depth of the pelvis. 


Barium enema studies (Fig. 1) revealed that tlie upper portion of the sig^noid 
uas displaced upward and to the right by a rounded mass which extended upward 
from tlip trup iiplvis. Tlip lowpr Imlf of the fismoid colon lay foldpd upon itself 
in thp dppths of tlip pplvis hohind tlip tumor mass. The tumor appeared to bo arising 
from outside the colon and caused no obstruction to its lumen. 

Imbomtory examination showed the urine to lie normal. A mild hypochromic 
anemia was present with a rod cell count of :i, 900, 000 and n hcmoglohin'contcnt of 
9.S gm. per 100 c.c. The white cell count was 7,000 with a nonnal difTcrcntial 
cell count. A slight achromia of the red cells was noted. 

A preoperative diagnosis was made of cystadenoma of tlie left owarv with 
adhesions to the surrounding pelvic structures and to the sigmoid colon. Opemtion 
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of Dowd s tlieoiy that jnany mesenteric cysts arise from sequestrations 
from tJie ovary, we find reported in tlie literature a considerable num- 
ber of sucli cysts in the mesentery of the sigmoid'^* ''' although this is 
said to be tlie least common site."^^ For practical purposes such cysts 
arc not and sliould not bo classified as ovavinn cysts. Herewith is re- 
ported a case in wliicli a true cyst adenoma of tlic left ovary developed 
between the leaves of the nicsosigmoid. Keport of a similar case has not 
been found in an extensive review of tlie literature. 

CASK KKPORT 

The patient, a married woman, 30 rears of age, was admitted to the Framingham 
Union Hospital on March 12, 1P3S, complaining of lower abdominal pain of two 
years’ duration. 

Tlie past history is significant in that in 1015, at the age of 7^/t» years, she was 
treated at another hospital for pehde abscess. At this time she gave a history 
of right lower quadrant abdominal pain of forty-eight hours’ duration associated 
with nausea and vomiting. Marked tenderness was present in the right lower 
quadrant, with a white blood count of 17,000. Because of the presence of a rather 
marked acidosis, it was felt that her condition did not warrant immediate operation. 
She was therefore treated conservatively for twelve days, during which time her 
condition improved and her temperature, which reached a maximum of 105® F. at the 
beginning of her liospitalization, fell practically’ to normal. During this period 
she developed a tender mass in the lower abdomen which appeared to arise from tlie 
pelvis. The most prominent portion of the mass Jay slightly to the left of the mid- 
line. She was operated upon through a lower midline incision. An abscess ca^aty 
was opened with the discharge of thick, odorless pus. The abscess was found to 
have several ramifications among the coils of small intestine, the main one reaching 
deeply into the pelvis on the left side and the other going superficially toward the 
region of the bladder in the median line. ISTo mention was made in the hospital 
record as to the etiology of the abscess. The appendix was not removed, and the 
condition of the internal genitals was not noted. Following an uneventful post- 
operative convalescence, she wms discharged from the hospital. When seen in the 
out-patient department of the same institution eight months later, her general 
health was noted to be good. There was a small hernia in the middle third of 
the operative scar. 

Following this episode the patient enjoyed excellent health until the onset of 
her present illness. Her physical development was apparently normal. j^Cenarche 
occurred at the age of 13 years. Menstrual periods have always been irregular 
varying from five to seven weeks with a rather scanty flow persisting for three days. 

Two years ago, following an uneventful pregnancy, she was delivered of a normal 
male child. Following delivery she first noted the presence of a dull, dragging 
abdominal pain which was intermittent and definitely worse at the time of her 
menstrual periods. This discomfort progressively increased in severity. Three 
weeks before admission the patient fell against the comer of a table striking the 
lower abdomen in the region of the left lower quadrant. Following this she first 
noted a swelling of the lower abdomen and was conscious of a sensation of pressure 

tho'lower abdomen and pelvis. She had one normal menstrual period following 
*«!ode The patient had always been constipated, though this had been worse 
during the six months prior to admission. She also complained of hemorrhoids 

during this interval. 
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vessels lay between the medial leaf of the mesosigmoid and the wall of the cyst, the 
lateral leaf being relatively avascular. 

The lateral leaf of the mesosigmoid was divided in a transverse direction and the 
plane of cleavage established between the peritoneum and the wall of the cyst. By 
means of blunt dissection, the wall of the cyst was completely freed both medially 
and laterally. Firm adhesions between the two layers made it necessary to use 
sharp dissection in many places, but the freeing-up process was eventually accom- 
plished without injury to the sigmoidal vessels. The ovarian vessels descended 
retroperitoneally and entered the cyst in its posterior superior quadrant. They were 
doubly ligated and divided. 



Hr. 3. — Medial relations of cyst. Note tvibe plercinj; Tnodial leaf of mesosigmoid. 
Inset shows division of tube through a small incision in medial leaf of mesosigmoid. 


.tVfter the cyst Imd been entirely freed, a small incision was made in tlio medial 
leaf of the mesosigmoid, just above the entrance of the tube. The tube and ovarian 
ligament were ligated and divided (inset Fig. 3) through this incision, and the 
cyst was removed through tlie incision in the lateral loaf. After careful hemostasis 
hud boon semired, the incisions in the two leaves of the mesosigmoid were sutured 
with catgut. The right tube and ovary appeared to be entirely normal and were 
not disturbed. The appendix was found to lie free in the right iliac fossa and was 
shorter and thicker tlian is usual with an irregular tip which suggested that a portion 
of the appendix had sloughed off during the childhood episode alluded to above. 
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was performed on March 5, 1038, tlirough a miclline incision extending from the 
sj-inpliysis pubis upward to the left of the umbilicus. Tlic scar of the previous 
operation was o.xcised. In the center of the scar was a small hernia through which a 
bit of omentum protruded. When tlie peritoneal cavity was opened, a cystic mass 
approximately six inches in diameter was found to extend from the brim of the true 
pelvis upward two-thirds of the distance to the umbilicus. The upper half of the 
sigmoid colon was adherent to tlie circumference of the cyst througliout all but its 
posterior quadrant (Fig. 2). Swinging the cyst and the attached sigmoid laterally 
revealed that the cyst was contained between the Ic.aves of the mesosigmoid. Tough 
fibrous adhesions firmly bound the fundus of the uterus to the dome of the bladder. 



The round ligament on the left side followed its normal course anterior to the 
bowel From its point of insertion into the Iioni of the uterus, the left uterine 
tube proceeded posterior to the bowel and, along with the poorly-defined ovarian 
licmment pierced the medial leaf of the mesosigmoid (inset Fig. 2) at a point about 
.1 If’iMh from the uterus. The remainder of the tube, very much stretched 
ins seen to course over the medial and anterior quadrants of the 
cyst beneTth the' medial leaf of the mesentery of the sigmoid (Fig. 3). The sigmoid 
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bowels had been regular without catharsis, and the lower abdominal discomfort had 
entirely disappeared. 

Dr. S. B. Thorson, who examined the surgical specimen, reported : ‘ ^ The speciraeu 

consists of a cyst which has been previously opened and which measures S b3’ 6 
by 6 cm. In the wall of the cyst ovarian tissue is recognizable. The inner sur- 
face is smooth and reveals no papillary'" structures. A Ballopian tube measuring 
9 b}^ 0.7 cm. is present revealing numerous fibrous adhesions near the surface. 
The lumen is patent and reveals no exudate or fibrous adhesions. T'his tube 
extends along the wall of the cyst and finallj" is incorporated in it. 

Microscopic examination of the cyst wall [Fig. 4] shows it to bo lined by a 
la^’^er of flattened epithelium surrounded by what appears to be functioning ovarian 
tissue. Examination of sections through the Fallopian tube [Fig. 5] reveals no 
evidence of pathology in this structure. 

** Microscopically the appendix shows evidence of an old, healed appendicilis with 
partial obliteration of its lumen. In addition there is slight, acute periappendicitis 
present. ^ ^ 

DISCUSSION 

That displaced ovarian tissue tends to undergo cj'Stic degoiieration 
is attested hy the nunierons published reports of cases of ovarian (*y.sl. 
developing between the leaves of the broad ligaments.^-'*'' How tlie 
ovary becomes misplaced to a position between the leaves ot* the l)i*oad 
ligament is a matter about which little comment is made in the literal ure. 
In speaking of dermoids of the ovaiy Graves^^ states: ‘'The majority 
ot the tumors are well pedunculated and follow in their growtJi the 
usual patli of migration (of the ovaiy) in the abdomen. Occasionally 
the}' ma}' be intraligamentaiy, presumabl}' when the point of origin was 
close to the hiliim of the ovary. This ma}' be the route wherelyy other 
iyi^cs of cystic disease of the ovary assume an intraligamentaiy position. 
On the other hand, because of its retroperitoneal origin, it would seem 
logical to assume that in certain instances the ovaiy remains in a posi- 
tion between the leaves of the ligaments because formation of the meso- 
varium fails to take place or is incomplete. No data relative to tliis 
point, have been found. 

Because of tlic close anatomical association lie tween the origins of the 
left broad ligament and the mcsosigmoid from the parietal peritoneum, 
it is not difficult to imagine how a progressively enlarging intraligamen- 
laiy C 3 'sl of the left ovary miglit dissect the peritoneum from the 
posterior abdominal wall in a lateral direction and finally come to as- 
sume a ])ositiou between the leaves of the mesosiginoid. 

In studying the anatomical relationships of the origins of the left 
ini undihnlopelvie ligament and the mcsosigmoid, Cova**’' found that the 
origins of tlie two wore so])arated from each other l)y a distance of 2 to 
3 cm. in 40 ])er cent oi cases. In 15 per cent of ca.ses the mcsosigmoid 
and Iclt infundibuloindvic ligament were found in contact with cacli 
<4hcr at their origin from tlio ]>arietal pci’itoncuin, while in 39 per cent 
the two formed at tlieir origin a single ])oritoneal fold. It is in tlic 
latter grou]) of cases tliat an enlarging intraligamentaiy left ovarian 
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The appendix was removed in the usual fashion and the abdominal wound was closed 
in layers without drainage. 

The postoperative convalescence was entirely uneventful, the temperature never 
exceeding 100® F. and remaining normal after the third postoperative day. At no 
time did the patient exhibit symptoms or signs of ileus. The wound healed by 
first intention, and the patient was discharged from the hospital on the seventeenth 
postoperative day. 

IVlien seen six months after discharge from the hospital, she was feeling well and 
doing her housework w'ifliout discomfort, ^fcnstrual periods had been normal, the 



jrjg-, 4, — Photomicrog^raph of cyst wall showing lining of sqviamous epitlielium. 


Fig. 
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cjst could most easily find its way to a position between the leaves of 
the mesosigmoid. 

In speaking of intraliganientary ovarian c^'sts Berkeley and Bonne}"'" 
state that: tlie cyst starts between tlie ovarian and uterine vessels 

it forces its way upward until tlie ovarian vessels and Fallopian tube 
lie sessile on its upper surface and in close relation with each other. 

“At a later stage the tumor grows baclcAA'ards, progressively stripping 
the iieritoneuni and ureter from off the latei’al pelvic wall so that the 
posterior layer of the broad ligament is gradually displaced toward the 
opposite side and in time the pouch of Douglas is entirely obliterated. 
When this happens, adhesion occurs betAveen the contiguous peritoneal 
surfaces covering the cyst, the back of the uterus and the opposite broad 
ligament. During this process tlie cyst makes its Ava}" betAA’cen the layers 
of the mesosigmoid and underneath the peritoneal coA^’ering of the 
rectum, until the boAvel conies to lie sessile on its upper and inner sur- 
face.” 

It is altogether possible that the cystadenoma in the case hereAAuth 
described dissected its Avay to a position betAA’een the leaA’es of the meso- 
sigmoid in a manner similar to that described aboA^e. HoAveA^er, at 
operation the left tube and OA^arian ligament appeared to perforate the 
medial leaf of the mesosigmoid. In aucav of tlie history of a pehde 
abscess in childhood Avith a definite ramification to the left side of the 
pehis, it seems more logical to assume that this abscess (or the surgery 
required for its drainage) in some manner injured the medial leaf and 
forced a lierniation of the tube and ovary into a position betAA^een the 
leaves of the mesosigmoid. Because of its abnormal position, cystic de- 
generation folloAved. When tlie clinical liistory of the childhood illness 
and the present gross and microscopic findings are considered, it seems 
l^robable that appendicitis Avith perforation Avas responsible for the 
Xiehnc abscess. 

smrMARY 


1. A case of cystadenoma of the left OA^ary lying betAveen the leaA^es 
of the mesentery of the sigmoid colon is presented. In a fairly complete 
revicAV of the literature, a similar case has not been found. 

2. A pelvic abscess sustained in childhood is probably responsible 
for the unusual location of tins cyst. 

3 The origin of mesenteric cysts and of intraliganientary oA^arian 

cysts is briefiy discussed. 
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lytic Streptococci than any other department in the hospital except 
the Nose and Throat Department. 

8. That StaiJhylocoGciis aureus is the principal and general source of 
infection of clinical Avounds. 

9. That these infecting agents gain direct entrance to the wound 
by precipitation from the air oA^erlying the wound and by droplet 
infection. 

10. That every Avound made b}^ the surgeon is contaminated and 
potentially infected in direct proportion to its size and the length of 
time of its exposure. 

11. That a run of such cases alAA^ays means that the air of the room 
contains, as proA^ed by cultui’e, a higher percentage of these organisms 
than normally. 

12. That the percentage of Auable bacteria reaching the Avouud may 
be greatly diminished, almost to the A^auisliing point, through appro- 
priate continuous special ultra Auolet radiation of the air and field of 
operation, Avith a resultant marked percentage reduction in the inci- 
dence of infected Avounds. 

13. That Avhile the aA^erage incidence of such baleful clinical Avound 
infections is from 4 to 6 per cent (heretofore recognized as an irreduci- 
ble minimum) it at times rises to 18 to 20 per cent. 

14. That a scientific bacteriologic checkup on CA’ery link in the so- 
called aseptic chain may achieA'e a 100 per cent credit, and yet the 
incidence of clinical Avound iiifections continue at tAvo to three times 
the aA'erage. 

The Avork of Mason at the NortliAA’csteru Unwersity ^Medical School 
emphasizes the fact that it is AAUthin the poAA^er of the surgeon to change 
a contaminated, traumatic Avound into a surgically XDurified one Avhicli 
generally Avill heal per priniam Avithout the use of any antiseptic AA^hat- 
OA'cr, provided soap may be so classified. 

Inasmuch as every operative Avound is contaminated and potentially 
infected, Avhy should Ave not cleanse it in the same Avay? 

Some to AA’hom the idea Avas mentioned disparaged it as being an 
entirely unnecessary procedure, messy, and unsurgical, and stated it 
Avouhl soften the catgut, devitalize the cells, and A'iolate the present 
great surgical principle of kee]nng the Avound as dry as possible. IToav- 
ever, it seemed entirely logical to conclude that, if contaminated, trau- 
matic Avounds Avitli bruised, ragged, lacerated tissues containing grease 
and vi.siblc dirt by painstaking, careful debridement and thorough 
mechanical soap cleansing could be routinely transformed into Avounds 
Avlneh Avoidd heal, in the great mu.iority of instances, Avithont infec- 
tion; then surely tlie same cleansing process should be even more 
ofileacious in nonlaecratcd Avonnds made by tlie surgeon Avliich like- 
wise, as proved, arc alAvays contaminated. 

Our problem presented Iavo outstanding questions. 



A SIJIPLE, EFFICIENT METHOD TO DDIINISH THE 
INCIDENCE OP PIHMARY AND SECONDARY 
INFECTION IN SURGICAL WOUNDS* 

Regixai.d H. Jacksox, M.D., axd Regixald H. Jacksox, Jk., M.D., 

JIadisox, Wis. 

(Frovi the Jachson Clinic) 


LL surgeons should be aroused to a rencAved interest in the sub- 
ject of infection of clinical Avounds through the recent publica- 
tioiij among others, of the folloAviug papers: (1) .''Sterilization of the 
Air in the Opei*ative Eegion Witli Bactericidal Badiant Energy,'^ by 
Hart and Gardner;- (2) "The Study of Wound Healing,'^ by 'Reidf 
(3) "Is Adequate Masking Essential for the Patient's Protection?'' 
b.y DaAus;^ (4) "The Surgical Principles InA’olA^ed in the Treatment of 
Open Injuries,'" by Mason and (5) "The Bacterial Flora of Clean 
Surgical Wounds/" by Hes and Hirslifeld.^ 

Prom the scientific experiments of these Avorkers, it is unequiA’ocally 
apparent that, aside from all other long-reeognized potential factors 
of infection of clinical Avoiinds, such as contact infection from defec- 
tiA^el}' sterilized hands, gloA^es, instruments, skin in the field of opera^ 
tiou, sutures, ligatures, dressings, faulty hemostasis, rough handling 
of tissues, mass ligature necrosis, excessiA^e bulk of catgut in ligatures 
and sutures, suturing AAdiieh interferes with j^roper blood supply, use 
. of strong antiseptic solutioiis AAutli resulting necrosis or diminished 
functional repair ability of cells, there actually exists today in eA^ery 
operating room a most potent source of direct infection, one AA’hicli 
strikes AAuth a frequency and Auciousness directly related to the folloAA^- 
ing factors ; 

1. The number of human beings present in the operating room. 

2. The frequency AAnth AAdiieh the room is used. 

3. The time of year, the highest incidence of such clinical AA'ound 
infections being coincident AAdth high rate respiratory infections of 
luunans. 

4 That there are nearly ahA^ays in the room eai'rievs of Siaiyhylo- 
coccus aureus or the hemolytic streptococcus. 

5 That the surgeon, himself, niiAAnttingh" may be tlie carrier. 

G That it is practically impossible to guard against droplet infec- 
tions AAdthout the use of impossible face and nose masks. 

7 That practically all operating rooms contain, in file air and on 
the floors, Avails, and ceilings, more staphylococci and, at times, hemo- 
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2 — Another hrtnplnfr I’oCri culture; foriy-clKht-hour tncubnllon. 
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1. Will the same tliorougli cleansiiig ^vith soap and water used in 
accidental wounds militate in any way against ideal healing if applied 
to clinical surgical Avounds before closing them? 

2. Ill a clinical wound proved by culture to be contaminated, wliat 
percentage of success in debacterialization may be expected by cleans- 
ing with soap and water? 

1. However clean and aseptic an operating room appears, wound 
infecting organisms are always present in the air and on the Avails. 

A simple metal Petri dish support Avas dcA'ised to liang from a light 
bracket in the field of operatioii (Pig. 1). At tliree separate morning 
surgical clinics, blood agar Petri dish exposures Avere made for three 
hours. 



H ^ Pf'tri cUsh hanger suspended from operating light in flcld of opera- 

Fig. sinipic ^ 


Pi« 9 shows the result of one of the exposures after forty-eight 
.rof incubation. The other exposures were practically the same 
rw” gl Aside from the identification of the presence of staphylo- 
d the hemolytic streptococcus, no effort was made to carry out 
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type of wound healing characterized by what might appropriately be 
termed the questionable stage during which, because of suspicious in- 
duration and signs of irritation, Avith slight elevation of temperature 
the surgeon has some anxiety as to just Avliat Avill deA^elop by the next 
dressing inspection. We are coiiAunced that the debacterialization of 
the wound also removes Avound detritus and blood AAdiich, if left, form 
sufficient nutrient material for the infecting organisms to gn^’e this 
expression of their presence before succumbing to the gathering forces 
of natural resistance of the indiAudual patient. An appropriate term 
to describe the type of primary healing obtained by this method Avould 
be complete placidity. 

The actual cleansing procedure and satisfactory end results AA’^ere 
found in such major operatWe procedures as the f olloAving radical 
breast amputation for carcinoma, amputation of thigh for senile gan- 
grene, cholecystectomy, open reduction of fracture of thigh, and 
Wangensteen’s operation for a liiige A'eiitral hernia with utilization 
of a four-inch strip of fascia lata necessitating a tAventy-inch thigh 
incision; both Avounds healed perfectly. 



C. — After peritoneum is closed, sterile M-nter Is swished with :i syrinjre 
and 0.5 c.c. tninsferred to sterile nas.'il spray and cultured. 


into wound 


In n sui-trieal wound proved to be contaminated, how much will 
soap cleansing debaeterialize it? 

In perfonnin'r a .splenectomy for a Inr-rc i)rimnry lieiimjigioendo- 
thclioma of the spleen, after closure of the peritoneum, 10 c.e. of 
stoiile, water is swished hack and forth in the wound with a glass 
•*^> I inge {1‘ifr. (1); then 5 e.i;. of the •wound fluid is withdrawn, placed 
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analytical percentage studies, as this work has been done repeatedly 
by others. 

I^os and Hirslifeld/'^ in a study of twenty-two similar exposure cul- 
tiireSj foinul: 

Average percentage Staphylococcus aumis 6.9 ; 

Average percentage Staphylococcus alhus S1.5 { 

Average percentage remainder, yeasts, molds, etc. ll.G 

100 

A little dust was willed from a wait with a gauze wet with sterile 
water and a Jittle of the squeezed-out fluid sj^rayed into a blood agar 
Petri dish and incubated for forty-eight liours (Pig. 4). 



Ffff. 4. Fig. 5. 


pig.^ 4, Culture of a little dust on operating room tiled wall. 

5.__Wovmds thus treated uniformly heal kindly without an.v induration or 
irritation. 

2. Gentle scrubbing of a surgical wound with soap and water before 
closure does not militate in the slightest degree against ideal healing. 

This series of twenty-four routine laparotomy and other wounds in- 
dicated that gentle scrubbing witli soap and water before closure did 
not interfere hi any way witli proper wound repair (Fig. 5). On the 
trarv we believe from our experience tliat wounds thus treated heal 
*^°V'rinlv most kindly in that tliere is a very noticeable lack of that 
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All bleeding points, no matter bow small, are controlled by lightly 
touching with the point of the coagulating current, by pressure, or 
by ligation with the finest catgut. Perfect hemostasis is imperative, 

AVound culture before cleansing 66 colonies 

Wound culture after cleansing 4 colonies 

A debactcrialization of 93.8% 



8. — Culture from splenectomy wound after cleansing with soap and water. 



I'Ic. 1 
nta 


P. — Inrrrnsimr nltontlon 
gc of nt'K.’illvr pinto cultures 


to mlnulo d*‘tnll}j throuKh routine pmcllco t!ie 
made after the wound cleansing will steadily 





404 


SUHGKRY 


in a sterile one-ounce nasal spra}’ and 0.5 e.c. sprayed into a blood 
agar Petri dish. (After forty-eiglit hours ^ incubation, the culture 
appeared as shown in Pig. 7.) 

The wound is tlien nietliodically cleansed, beginning at one end and 
completely cleansing the bottom and sides to the other end, with soap 
solution and sterile water. Ten cubic centimeters of sterile water is 
again swished in the wound, 0.5 e.c. of Avoiind fluid sprayed into a 
blood agar Petri dish. (After fortj^-eight hours' incubation, the cul- 
ture appeared as shoAvn in Pig. 8.) 



7.— Culture from splenectomy wound before wound was cleansed with soap and 

water. 

•The wound is now packed with dry gauze and the wound lips closed 
over it with towel clips. The skin area around the wound is cleansed 
with soap and water, followed by alcohol sponging and painted witli 
the surgeon's preferred dj^e. All drapes a 2 id iiistnimejits are removed. 

The surgeon and assistants either put on fresh gloves or wash the 
ones they have on thoroughly with liquid soap and sterile running 
water. Fresh drapes are applied. A tray of freshly sterilized instru- 
ments and fresh suture material for elosijjg the wound is properly 
laced On no account should any instrument whieli lias laid exposed 
on the reserve instrument table be used, as unquestionably particles 
of bacteria-laden dnst have fallen on them and may he easily trans- 
mitted into the wound. 
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‘'After the opening of the Duke Hospital in 1930, at which time we 
were particularly anxious to avoid an}" unfavorable results in a new 
institution, we were confronted with a mounting percentage of infec- 
tions in clean operative wounds. A most careful study of our aseptic 
technic, extending over two years, failed to show any flaw in the 
sterility of instruments, linen, ligatures, or other material used in the 
course of the operations. 

“The greatest source of contamination was then most strikingly 
shown to be from the air. An attempt was made to free the operating 
rooms of these organisms (principally staphylococci) by exclusion and 
sterilization. Double doors were installed to prevent air currents fi*om 
the Avarcls. The carbolic spray was found ineffectual; the walls and 
ceilings were repainted, et cetera. 

“The room so treated was found to be practically free from organ- 
isms. When occupied for the first operation, there was a rapid con- 
tamination of the air with staphylococci. We then showed that this 
contamination of the air with staifliylococei at any place in the hos- 
pital or medical school was directly dependent on the number of oc- 
cupants and the duration of occupancy.^’ 

Meleny"* recently has called attention to “the importance and pres- 
ent neglect of anaerobic bacteriology in the operating room.^^ The 
cleansing of the wonnd as here described should conceivably diminish 
the chance that any such should remain to develop after wound closure. 

The question may be raised: “Is it not possible that the remnant 
of soap left in the wound may act as a powerful germicide?^’ The 
soap that we have used through our experiments differs from the 
U.S.P. green soap in that in place of linseed oil the soya beau oil and 
corn oil are used with pure potassia. Cultures made ivith weak solu- 
tions of this soap show that bacteria thrive in it. 

Inasmuch as it requires some experience to judge the proper strength 
of soap solution to be satisfactory as a cleansing agent and yet not be 
strong enough to blacken the tissues when used, we append here the 
directions followed by the operating room nurses in preparing it. 

One pound of “ operative “ green soap^' is thoronghly dissolved by 
boiling it in 4,000 e.t*. of water, put in flasks, and autoclaved. Equal 
pJUds of this and sterile ivatcr arc mixed together before using it at 
the operation; ol this latter mixture, one or more ounces (depending 
on size of wonnd) is put in a suitable open top container and placed 
on the overhanging iiistriimont rack available to tlie surgeon. Beside 
it arc placed a vessel oi sterile water and a pile of gauze sponge.s. 

A gauze sponge is dipped first into the water and then lightly into 
(he soap solution and applied to the wound. If the tissues tend to 
turn bl ack, use less soap witii the following swab. About a G i>er cent 


*"Oi>. rnUv<‘'* Krwn 
Uir,. 700.70 ( DlvHloa 


iibtnirOHl from 

St.. CUlcuKo. in. 


TJovuinrc 


rr 


KolH*rt.*=(>n 


rro'Uictj? Company, 



406 


SURGERY 


This, ill our experience, may be considered a fair average. hTatur- 
ally, the result ^vill vary directly with the thoroughness with which 
the procedure is carried out. 

Ill laparotomies where a hollow viscus lias been opened and in cases 
of acute appendicitis, etc., cleansing should be done with especial 
thoroughness to diminish the chances of a colon bacillus wound in- 
fection. The more adept and thorough one becomes after using the 
method routinely, the larger the number of 100 per cent elSeiency 
demonstrations. 

Any possible infection of the wound in spite of it will depend largely 
on the quality of application by tlie individual surgeon of those sur- 
gical mandates which are imperative to obtain good wound I’epair, 
such as avoidance of (1) tension, (2) interference with blood supply, 
(3) unnecessary trauma, (4) excessive use of catgut, (5) mass liga- 
tion, and (6) imperfect hemostasis. The maximnm amount of physio- 
logic rest for the wound must be provided. 

Ives and HirshfekF state; *‘A]1 wounds are heavily contaminated 
with bacteria tiresumably from the skin of the patient and the air of 
the operating room. Many of these organisms are known to be non- 
pathogenic, but the stapliylo cocci form a not inconsiderable portion 
of the total. In spite of the presence of these bacteria, only about 
5 per cent of the Avounds become infected, so that factors other than 
the mere presence of bacteria, such as the resistance of tlie patient 
and the condition of the wound itself, must play au important role in 
the development of infection.'^ ''However,'’ they add, “if the staphy- 
lococci as a group are responsible for the majority of wound infec- 
tious, one may rightly assume tliat the contamination of woxincls with 
these organisms is the cause of many postoperative wound infections. 
Our inability to reduce the incidence of infection below 5 per cent may 
well be due to neglect of this source of contamination. '' 

Doubtless we have all had, time and again, a series of 100 or more 
cases in which there was not a single instance of wound infection, and 
we took pride in the fact that apparently there was no weak link in 
our aseptic routine. Yet, who among us has not had the nerve-rack- 
ing, hari'owing experience of a run of unexplainable, unwarranted, 
clinical wound infections? What a relief when the average incidence 
subsides to 4 or 5 per cent. 

The experience of Hart and his colleagues is one wliich warrants 
constant repetition in the telling:- 

"In 1925, confronted by a series of unexplained infections, a well 
known bacteriologist was asked to survey critically the entire operat- 
ing- room technic. He reported that there was no break in it to ac- 
count for the infections. In this study, he completely ignored the air, 
including the dust in the air. 
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marj^ wound infection Mutli these organisms averages 4 to 6 per cent, 
but at times may be as liigli as 20 per cent. 

2. Every surgical 'wound develops a stick}' fibrinous nutrient film 
which catches and holds bacteria and dust as would flypaper. 

3. The amount of contamination and potential source of wound in- 
fection is directly proportional to the size of the wound and the length 
of time the air exposure continues. 

4. Mechanical cleansing with soap and water just before closure of 
wound ver}^ efficiently and harmlessly removes this chance of primary 
wound infection with staphylococci, streptococci, etc. 

5. The method actually aids in ideal wound repair as evidenced by 
the very high per cent of wounds healing with ^‘complete placidity,” 
no redness, induration, or irritation such as often seen and noted in 
wounds which just manage to pass muster as healing per prim am. 


AVc wish to acknowledge our indebtedness to Dr. D. Stovall, Director of the 
Wisconsin State Laborator>' of Hygiene, for his sympathetic, cooperative suggestions 
and directions in the bacteriologic field. 

April 1, 1939 ; AVe have continued throughout the winter and spring months to 
use this method. It is now routine in all operating rooms. Air cultures at times, due 
to upper respiratory infections in surgeons, nurses, and other operating room at- 
tendants. have shown terrific contamination, but primarj” wound infections have been 
practically nil ; whereas, in the past during these seasons we have labored under a 
dreaded expectation of an appreciable rise in primary wound infections. AVound 
cultures after cleansing now show a YGvy high percentage of negative results (Fig. 9). 
We are convinced that it is a harmless, inexpensive, efficient procedure and urge even' 
surgeon, with the cooperation of a bacteriologist, to carrj’ out the same convincing 
experiments. 
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soap water sohition contacts tlie tissues. We feel that a minimum 
cleansing time limit should be recognized and routinel.y make tliis two. 
minutes bj" the clock for sjnall wounds and may use up to five or more 
minutes in larger ones. 

smrjiAHv 

The prime objective of this presentation was to demonstrate through 
personal exi^erience that the cleansing with soap and water before 
closure of clinical wounds does not interfere in any way with ideal 
wound healing. We found tliis to be true in our series of over 200 
consecutive wounds thus treated; there ^vas no single instance of inter- 
fei’eiice with primary wound healing due to it. 

Another objective was to ascertain tJie relative value of the method 
in actually dehacterializing a clinical wound. This we have found to 
be a variable quantity directly proportional to the tlioroughness with 
which the procedure is carried out. A fair average would be 90 per 
cent efiScieney. It must be remembered that the few seconds^ exposure 
of the culture material to the air contamination, while transferring 
the wound Avashings after tlie cleansing, might permit of and be the 
direct cause of a few colonies developing after incubation. 

As regards the incidence of secondary or hematogenous-borne wound 
infection, there were two instances in our series. Ojie patient, ten 
days after a supravaginal hysterectomy, was found to have, in the 
lower end of the incision, a small broken-down, infected blood clot. 
This, ^ve believe, was due largely to imperfect hemostasis before clos- 
ing the wound. The other instance was that of a stitch abscess de- 
veloped around a tension suture which the resident had overlooked 
and failed to remove until the fifteenth postoperative da 3 '. 

While the problem of secondarv clinical wound infections involves 
many imponderable factors, such as the general coustitutional status 
of the patient and tiie presence or absence of a natural or inherited 
resistance to infection, we believe from the low incidence of secondary' 
infection in our series that the mechanical cleansing in direetl^^ re- 
moving blood clots, broken-down fat cells, and wound detritus also 
greatty diminish the chance of a heus 7nii20}'h resisientiae developing 
to form a nidus in which floating organisms ma^' find lodgment witli 
available nutrition and multipl.v. Every surgical wound develops a 
stickj^, fibrinous nutrient film wliicJi catches and holds bacteria and 
dust as would flj’paper. This mechanical cleansing reniove.s it with 
all other wound detritus and thus not oii^v diminishes the chances of 
infection but actually aids in ideal wound repair. 

CONCLUSIONS 

1 The air of every operating room is practically alwa^’s badly con- 
tamiuated with staphylococci and streptococci. Tiie incidence of pri- 
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of the intervertebral disk of 1.08 mm. The semifluid invading disk 
material becomes transformed into cartilage by hjiierplasia of its car- 
tilage cells and is surrounded by vascular proliferation and engorge- 
ment and then by enchondral ossification which may extend into and 
involve the entire intervertebral disk. As shoum by PuscheF and by 
Keyes and Compere/ the defects in the cartilage plate of the inter- 
vertebral disk open avenues for dehydration, with loss of the semifluid 
nucleus ; the disk becomes narrowed and may disappear and the adjacent 
vertebral bone undergoes sclerosis and marginal proliferation. Fibrilla- 
tion of the cartilage plate is analogous to the fibrillation of the cartilage 
of other joints which is characteristic of degenerative (osteo-) arthritis 
and, similarly, may be attributed to chronic stress and strain. 

Identical changes have been reproduced in animals by Keyes and 
Compere, who noted (1) that, if the cartilage plate of the intervertebral 
disk of a dog was injured by a scalpel or drill, nuclear material pro- 
lapsed into the spongiosa of the adjacent vertebrae with the formation 
of typical cartilage nodes; and (2), if the nuclear material was allowed 
to escape, the rest of the disk became thinned out and the margins of the 
adjacent vertebrae hypertrophied and sclerosed. I have observed similar 
degenerative changes in tliree adult I'abbits in which the lumbosacral 
disks were incised anterioi'ly and the nuclear content permitted to 
escape. This expeinence is supported clinically by Pease® and Jlilward 
and Grout/ wlio demonstrated narrowing of tbe intervertebral disk 
and localized osteoarthritis of the adjacent vertebrae follmving injury 
to ll]e disks posteriorly during lumbar puncture. 

Although Sclnnorl believed that protrusions of the intervertebral disk 
into tlie vertebral body were of no clinical significance, Sehanz^^ sug- 
gested the possible relationship between tliesc px'olapses and backache, 
and this belief has been supported by i\Iau/^ Jluller/- Dittrich/® Calve 
and Galland,^'* Geist/® Sasliin,^® Joplin/* Ayers,’® Keyes and Compere,' 
and others. The relationship of narrowing of the intervertebral disk 
with secondary sublnxations of and art hint ic clianges in the apophyseal 
(intervertebral) joints to backache and the sciatic syndrome has been 
stressed by Ayers.’® Williams/^ Hadley/^ and Oppenhoimer.^’ 

The lum])ar spines of 75 adult male human cadavers, aged 45 to 80 
years, were sectioned in the midsagittal plane and the relation of the 
inlcrvertohral disks, vertebral bodies, intervertebral foramina, neural 
arch, and liganientum fiavum to caeli other and to the contents of the 
si>inal canal wore studied. Narrowing of the intervertebral disk with 
fibrillation of the fibrneartilage and dehydration of the nuedeus pnlposus 
was noted between the fifth lumbar and first sacral vertebrae in 50 
siieciinens; between the fourth and fifth lumbar vertebrae in 30 speei. 
mens; between tbe third and fourth lumbar vertelirae in 27; and be- 
tween the second and third lumliar vertebrae in 19 specimens. These 
disk changes were associated in all specitnens with varying amounts of 
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(From the Daniel Baugh Instiinie of Anatomy of the Jefferson Medical College, 

Ph iladelph ia, Pa.) 

I. DEGENEKATI\^ LESIOXS OF THE INTERVERTEBRAL DISK 

I N A NORMAL adult intervertebral disk, the cartilage plate Avliich over- 
lies the cortical bone of the vertebral body, is intimately blended on its 
intervertebral surface with a layer of fibrocartilage which gives attach- 
ment to the fibers of the annulus fibrosus. The annulus serves as an 
envelope for tlie gelatinous, relatively incompressible nucleus pulposus. 
Most investigators believe that the disk is avascular, although Bohmig,^ 
examining 70 vertebral columns from the embryonal state to the age of 
30 years, found blood vessels in the intervertebral disks up to the age of 
25 years; while Smith- demonstrated nutritive channels within the 
intervertebral disk Avhich communicated directly Avith blood channels 
from the spongiosa of the A^ertebral body. Jung and Brunsclnvig^ found 
nerve fibers only in the anterior and lateral longitudinal ligaments; 
ncA’^er witliin the disks. 

A cx'oss section of the disk in an infant reveals a gradual change from 
the hyaline type of cell at the periphery to an almost complete disappear- 
ance of cellular structure within its interior. There is a gradual loss of 
chondromucoid substance with isolated cartilage cells in its lacunae, 
and in the central portion of the disk are small clumps of cells which 
resemble prechondral tissue, the remaining notochordal cells. Micro- 
scopically, the adult disk shows a very loose network of fibrous tissue, 
in the meshes of which lie a profusion of connective tissue and cartilage 
cells. 

The commonest lesion of the spine, according to Schmorl,'* is prolapse 
of the nucleus pulposus into the spongiosa of the vertebral body 
(Schmorlsche Ivnotchen), Avhich he found, single and multiple, in 3S 
per cent of seA'eral thousand spines removed at necropsy. The nuclear 
material is extruded through a defect in the cartilage plate, which may 
be deA’elopmental, traumatic, or infectious in origin, into Ihc spongy 
bone of the vertebral body by external forces transmitted to the disk and 
bv the turgor of the nucleus pulposus. Potter^ found that an average 
pressure of 30.2 pounds was required to reduce an average expansion 

Halved for publication. February 27, 1939. 
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of the intervertebral disk of 1.08 mm. The semifluid invading disk 
material becomes transformed into cartilage hy hyperplasia of its car- 
tilage cells and is surrounded by vascular proliferation and engorge- 
ment and then by enchondral ossification which may extend into and 
involve the entire intervertebral disk. As shown by Piischel^ and by 
Keyes and Compere,^ the defects in the cartilage plate of the inter- 
vertebral disk open avenues for dehydration, with loss of the semifluid 
nucleus ; the disk becomes narrowed and may disappear and the adjacent 
vertebral bone undergoes sclerosis and marginal proliferation. Fibrilla- 
tion of the cartilage plate is analogous to the fibrillation of the cartilage 
of other joints which is characteristic of degenerative (osteo-) arthritis 
and, similarly, may be attributed to chronic stress and strain. 

Identical changes have been reproduced in animals by Keyes and 
Compei’e, who noted (1) that, if the cartilage plate of the intervertebral 
disk of a dog was injured by a scalpel or drill, nuclear material pro- 
lapsed into the spongiosa of the adjacent vertebrae with the formation 
of typical cartilage nodes; and (2), if the nuclear material was allowed 
to escape, the rest of the disk became thinned out and the margins of the 
adjacent vertebrae hypertrophied and sclerosed. I have observed similar 
degenerative changes in three adult rabbits in which the lumbosacral 
disks were incised anteriorly and the nuclear content permitted to 
escape. This experience is supported clinically by Pease® and Milward 
and Grout,® who demonstrated narrowing of the intervertebral disk 
and localized osteoarthritis of the adjacent vertebrae following injury 
to the disks posterior^ during lumbar puncture. 

Although Schmorl believed that protrusions of the intervertebral disk 
into the vertebral bodj^ were of no clinical significance, Schanz^® sug- 
gested the possible relationship between these prolapses and backache, 
and this belief has been supported by Mau,^^ Muller,^^ Dittrich,^® Calve 
and Galland,^^ Geist,^® Sashin,^® Joplin,^* Ayers, Keyes and Compere,* 
and others. The relationship of narrowing of the intervertebral disk 
with secondary subluxations of and arthritic changes in tlie apophyseal 
(intervertebral) joints to backache and the sciatic s.yndrome has been 
stressed by Ayers, AYilliams,^® Hadley,-® and Oppenbeimer.-^ 

The lumbar spines of 75 adult male luunaii cadavers, aged 45 to SO 
years, were sectioned in the midsagittal plane and the relation of the 
intervertebral disks, vertebral bodies, intervertebral foramina, neural 
arch, and ligamentum flavum to each other and to the contents of tlie 
spinal canal were studied. Narrowing of the intervertebral disk witli 
fibrillation of the fibrocartilago and dehydration of the nucleus pulposus 
was noted between the fifth lumbar and first sacral vertebrae in 50 
specimens; between the fourth and fifth lumbar vertebrae in 36 speci- 
mens; between the third and fourth lumbar vertebrae in 27; and be- 
tween the second and third lumbar vciiebrac in 19 specimens. These 
disk changes wore nssocialccl in all specimens witli varying amounts of 
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lipping and spur formation of tlie adjacent margins of the vertebrae 
(Figs. 1 and 2). In 2 specimens the disks between tlie third, fourth, 
and fifth lumbar and first sacral vertebrae were expanded and associated 
with porosity of the vertebral spongiosa (Fig. Irf). Schmorl attributed 
such disk clianges to the turgor of the nucleus pulposus; be- 

lieved tliese expansions of tlie dislc to be due to Jiypertz’ophy and pro- 
liferation of its cellular elements. Protrusions of tlie intervertebral 
disk into the vertebral body (Schmorr's nodes) were found extending 
into the third lumbar vertebra in 6 specimens, into the fourth lumbar 
vertebra in 4 specimens, into the fifth lumbar vei'tebra in 2 specimens, 
and into the first sacral vertebra in 1 specimen. This occurrence was 
multiple in the same specimen in 3 instances and single in 4 specimens 
(Figs. 2 and 3). 

Forward displacement of a vertebra on the vertebra below, associated 
with bilateral pedicle defects (anterior spondylolisthesis), was present 
in 5 specimens; between the fifth lumbar and first sacral vertebrae in 
2, between tlie foiirtli and fifth lumbar ^^ertebrae in 2, and between tlie 
third and fourth lumbar vertebrae in 1 (Pig. 4). The intervertebral 
disk at the site of the anterior spondylolisthesis was narrowed or almost 
absent and there was considerable bony proliferation of the supero- 
anterior margin of the body of the loiver vertebra, actnig as a shelf to 
support the slipping vertebra above. The posterosuperior margin of the 
lower vertebra produced a prominent intraspinal protrusion, yet in no 
instance was tliere abnormal tension on the caudal nerve roots. The 
neural canal is large in this region and permits considerable sliift of the 
roots of the eauda equina. 

Posterior displacement of the fifth lumbar vertebra on the sacrum has 
been described by Ferguson^^ and liis associates as a cause of low back 
pain, the lesion having been demonstrated in 235 (20.3 per cent) of 1,157 
patients with low back and sciatic pain (Kimberley-^). This displace- 
ment measures from to Yic, inch (Smitlr^), These authors dif- 
ferentiate the developmental associated with an unstable fifth 

lumbar vertebra, from tlie acquired type, due to true atrophy of the 
intervertebral disk. In my series the posterior meii^gins of the fifth 
lumbar vertebra extended posterior to that of tlie sacrum for a distance 
of to Yic bieh in 9 specimens and was associated with degenerative 
chan<^es and narrowing of the himhosacrai intervertebral disk and 
with marginal proliferation (Fig. 5). There was a settling of the fifth 
lumbar vertebra downward and backward, and tliis posterior displace- 
ment was made more apparent b.v bony proliferation at tlje posicro- 
inferior margin of the fifth lumbar vertebra. In no instance was there 
an associated"" defect in the neural arcli, vertebral body, or its accessory 
nryA in onlv ouc instance were tlie planes of the lumbosacral 
SX “an from .he aasittal plane ef ,he hod,-. 
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Flp:. 1, — U\m\bar spine, midsagitlnl sections, a. Fibrillation, dehydration, brown 
plKincntallon, and narrowing ot tho intervertebral disl^, associated with mar^nal 
bony proliferation and with protrusion of the disks posteriorly into the spinal canal, 
V, Similar changes to those shown in a, associated with sclerosis of the adjacent 
borders of the vertebral bodies, especially marked at the inferior border of the third 
lumbar vertebra, c, Karrowing, deliydration, and fibrillation of tlie intervertebral 
disks, with bony fusion between the third and fourth lumbar vertebral bodies due to 
ossification of tiic anterior onc-third of the corresponding disk, d, Kxpansion of tl)o 
intorvertebral disks, csj)ccially marked between the fourth and fifth lumbar vertebrae, 
and nssoclalod osteoporosis and compression of tho vertebral bodies. 
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« Tt,r„>.nr «;Dinc midsagittal sections, a, Narrowlnj?. dch.vclratJon, 

Hvift *{ntf*r*vertebral disk between the fourth and fifth lumbar vertebrae. 

pi^entation of the in^er vertcbnil margins, h. Protrusion of tlie 

with sclerosis of tne aujaj. lumbar vertebra and protru.‘«lon of the disk 

disk into Uie inferior P . . lumbar vertebrae posteriorly Into the spinal canal. c» 

between tlie fourth ami nftb '^nn portion of bp.ly of the third 

Protrusion of fbe nter\crico sclerosis, d. Protrusions of the disk Into the 

iumbar vertebra with ^ , vertcbnie. 

superior portion vl 
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Flf?. 3. — Defects in the inferior surface? of macerated lumbar vertebrae from the 
same specimen due to intervertebral disk protrusions into the sponffiosa. The rim 
of bone, present anteriorly and laterally but not posteriorly, is the epiphvseal rinc 
which has fused with the vcrtebnil body. 
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lie liistories of 25 cases in this series of 75 specimens were reviewed. 
Althoiigli tliere were narrowed disks in 24 eases, protrusions of the disk . 
into tlie vertebral bodies in 4, and posteriori}' into the spinal canal in 9, ' 
backaehe was an infrequent and minor complaint in this series, and in i 
no instance had the patient experienced the sciatic pain syndrome. ' i 



FJff 4. Lumbar spine, mldsaf:lttal sections, a, Anterior spondylolisthesis of the 

fifth lumbar vertebra with marked narrowing of the lumbosacral disk, bony prolifera- 
tion of the anterosuperlor margin of the first sacral vertebra, and encroachment on 
the soinal canal by the hypertropiiied posterosuperior margin of the first sacral ver- 
b Anterior spondylolisthesis of tlie fifth lumbar vertebra, c. Anterior spon- 
JuMniuthp^is of the fourtli lumbar vertebra. The corresponding disk ha.s dl.sappearod 
tfiP ndlacent vertebral bodies are in direct contact and markedly sclerosed. En- 
^Jwiphme^t on the caliber of the spinal canal by the hypertrophied posterosuperior 
thrflfth lumbar venebm i.s npimrent. rf. Anterior spondylollstljc.?!.? of the 
fourth lumbar vertebra. The site of the pedicle defect Is marked by an arro«-. 
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n. POSTERIOR PROTUSIONS OF THE INTERI'ERTEBRAL DISK 

Kocher=® in 1896 reported a case of ruptured intervertebral disk with- 
out cord compression in a man who had died of injuries following a fall 
from a height of 100 feet. In 1911 ]\Iiddleton and Teacher^' and 
Goldtliwait^® reported cases of cord compression due to ehanges in the 
intervertebral disks. Extradural tumors arising from the intervertebral 
disk have been described variously as “intervertebral disk chondroma” 



>uxk.. cp^ially at tl.c .=lto of •■,.o..t<>rlor ei^nccmcnV-'llS.^'^tho 
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Bailey and Buey,-^ ventral extradural ciioiidroiiia^' by Stookey"'’ 
and Adson,^^ ‘^niyxocliondrorna’’ by Veraguth,'*'^ ‘‘fibroma’’ by Ala- 
joiianine and Petit-Dutaillis,^^ “fibro-chondroma” by Croiizon, Petit- 
Dutaillis, and Cliristophc''^ and by Ott and Adson,-*"^ “Selnnorrs liodale” 
b,> Kliiige,^® Ivortzeboi’ii/^* and von Pechy/® “loose cai’lilage from the 
intervertebral disk” by Dandy^'' and “ecchondrosis” by Ekberg.-’^' 

The conception of these lesions as posterior herniations of the nucleus 
piilposus was initiated by the researches of Andrae"*' and Schmorl/' 
Andrae found 56 cases of posterior nodules of tlie intervertebral disk 
in 368 Sicilies (15.2 per cent), appearing as small, pea-sized projections 
on the anterior surface of the spinal canal, 20 in males and 36 in females. 
There were none in patients below 30 years of age and the majority Avere 
in patients above 50 years of age. In 25 cases there Avere more than one 
nodule and as many as 7 nodules occiUTed in a single specimen. Andrae 
demonstrated direct communications betAveen the iiucleus piilposus and 
])osterior disk protrusion in 16 specimejjs. Neither lie Jior Sehiuorl 
attributed clinical significance to these lesions. 

Due largely to improA^ement in diagnostic measures, especially in the 
use of iodized oil intraspinally,'*^“'*® large series of these lesions causing 
cord or neiwe root compression haA^e been reported by Loax and AValslP* 
(113 posterior disk protrusions in 100 patients),* Barr^® (83 cases), 
Glorieux'^^ (25 cases), Fincher and Walker'^" (24 cases), I-Iaggart''"'^ (25 
cases), Poppen*'^” (26 cases), and small series by Peet and Ecliols,^^ 
Slaughter, SheiUA^ood and Berens,"’^ Paltrinieri,''^® Simonds,^* FlotliOAA’,"'^ 
FurloAA^^^ Steele, and others. Botts®' found posterior protrusions 
of the inteiwertebral disk into the spinal canal in 16 per cent of 50 
human cadavers. 

In my series of 75 adult lumbar spines, unilateral posterior hernia- 
tions of the nucleus piilposus Avere demonstrated in 4 instances: one 
betAA^een tlie second and third lumbar A’crtebrae (^A inch in diameter), 
one betAveen the third and fourth lumbar A'ertebrac (Yj inch in diam- 
eter), betAA'cen the fourth and fifth lurnliar A’crtebrae (^A 
diameter), and one arising from the lumbosaci’al disk (yio inch in 
diameter). Posterior bulging of tlie annulus fibrosus of the disk across 
its entire Avidth, AAuthont true herniation, and formed in great part liy 
the hypertrophied posterior margins of the adjacent A'ci’tcbrac, Ava.s 
found in 21 instances betAveen the fifth lumbar and first sacral vertebrae, 

19 instances betAveen the fourth and fifth lumhar vertehrae, 9 instances 
betAA'cen the third and fourth lumbar vertebrae, and once betAvecn the 
second and third lumbar segments. In each instance Ibci’c were asso- 
ciated desrenerative changes throughout the intervortehral disk (Fig. 6). 

Camp and Barr in their large series of cases found tlio a.ssociation 
of narrowing of tlie intervertebral disk Avith marginal bony proliferation 


more recent report 



HOBWITZ : 


LESIONS OF IKTERVEKTEBEAL DISK 


419 



Filer. G. — <1, Posterior view of tiie vertebral bodies and intervertebral disks ; b, lateral 
mklsaKlttal vdew of the same specimen. There are posterior protrusions of the inter- 
verlcbnd disks between the .second, third, fourth, and fifth lumbar vertebrae, associated 
with deKenerallve clmnses tbroupbout the entire dl.sks. A largrc intrasplnal protrusion, 
ineasuHuK inch in diameter and extending: vie. inch posteriorly. Involves the Inter- 
vertebral disk between tlie third and fourtJi lumbar vertebrae to the left of the 
posterior lonKitudlnal lijca merit, r, ^dldsapUtal section ; posterior proiru.slon of the 
lumbosacral inlervertobral disk witii cncroaclimcnt of the spinal canal, d, Midsaglttal 
section : po.sterlor protrusion of tlic lntcn*ortebraI disks between the fourth and fifth 
lumbar jind the hftb lumbar and flr.st .sacral vertebrae. The Intcrrcrtebral disks 
show udvanctsl dogenonxtive changes. 
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(roentgenograpliie) and tlie site of the posterior disk protrusion frequent 
but not constant enough to be of significance to them. The association 
of these two lesions maj'' be more definite than is apparent in their in- 
vestigations, wlien one realizes that roentgenograpliie evidence of inter- 
vertebral disk clianges becomes manifest reJativel}^ late in the degenera- 
tive process and only aftei* naiTowing of tlie intervertebral space, cal- 
cification of tlie disk, or marginal bony proliferation have occurred 
(Horwitz and Smitli^"), 

In no instance, in series, was a spinal nerve unduly compz'cssed 
either within the spinal canal or at its exit through the intervertebral 
foramen, although the caliber of the latter frequently was diminished 
by the bulging disk. It is true tliat the relation of nerve to adjacent 
structures might become altered in the cadaver, but the histories of nine 
cases witli evidence of posterior protrusion of the intervertebral disk 
were revieired and in no instance had the patient experienced marked 
backache or the sciatic pain syndrome. 



7., Midsagrittal sections ; anterior protrusion of the lateral portion of the 

Hc-amentum fiavum (left), between the flfth lumbar and first sacral vertebrae, cn- 
croaebinff iipon and narrowing: the inteia-ertebral foramina. Tliese protrusions wore 
found to be due to hvpertrophic changes in the underlying articular facets of the 
apopbvseal joint and not to actual hypertrophy of the ligamentum fiavum. 


Microscopic studies of 100 specimens of posterior disk pi-oti-iisions by 
Dcuclier and Love“^ revealed annulus fibrosus and parts of (lie mielcns 
pulposiis in all and the presence of notoeliordal cells in many. Grossly, 
two tj'pc.s have been noted, those that “pop out’’ when the dura is in- 
cised anteriorly and those that arc firmly adherent and are removed with 
o-reat difficulty. From an analysis of their piitholof'ie studies, it becomes 
evident that the term “posterior protrusion of the intej-vcGehral disk" 
is more accurate than that of “posterior herniation of the nucleus pul- 
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posiis,” and that the older concept oi these lesions as representing 
extradural neoplasms arising from the cartilaginous elements of the disk 
posteriorly should not be entirely discarded. 

III. STUDIES OF THE LIGAJtENTUM PLAVUJt 

Extradural lesions due to hypertrophy of the ligamentum flavum first 
were described by Elsherg®^’ in 1913 and 1916 and have been reported 
by Towne and Reichert,®® Puusepp,®" Abbott,®® Hampton and Robinson, 
Spurling, Mayfield, and Rogers,®® Naffziger, Inman, and Saunders,^® 
Brown," and Meredith and Lehman." 



Pie. S.— The lesion shown in Fig. 7 is illustrated in two other specimens, before (o) 
svna alter {h) removal ol the normal hgamentum flavum overly mg the protrusion. 


The ligamentum fiavum bridges contiguous laminae, blending in tbe 
midlinc with the interspinons ligament, and laterally enters into tlie 
formation of the anterior capsule of the corresponding apophyseal joint. 
In the lumbar spine the upper portion of the intervertebral foramen 
is traversed by the spinal nerve, while the lower portion is a mere slit, 
bounded in front by the intervertebral disk and behind by the liga- 
mentum flavum. The spinal nerve may be compressed either as it 
descends, medial to this slit, to leave through the intervertebral foramen 
below, or within the foramen itself. It has been suggested that tbe 
ligamentum fiavum byperlropbies due to injuiy and scar tissue forma- 
tion, and in almost all instances this lesion has been reported as invohlng 
the interspaces between the fourth and fifth lumbar and the fifth lumbar 
and fu-st sacral vertebrae and lias measured from S to 16 mm. in thick- 
ness. Microscopic studies have shown little except thickening of the 
vcxsel walls, fibrosis, areas of blood pigment, and calcification. Spurlinw 
and Ink co-workers described an associated hypertrophy of the lamina'’ 
hut tins has not been confirmed by other observers. The association of 
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h5’'pertrop]iy of the liganieiitiim flavuin with posterior protrusion of the 
intei vez*tebral disk lias been noted bj" Brown/ ^ Bell and Spiirling/® 
and Love/^ 

In order to determine the normal variations in thickness of the liga- 
mentum flavum Spiirling, Ma 3 ^field, and Rogers measured this strneture 
in the region of the midlamina in 40 human cadavers, and these measure- 
ments have been repeated by me in 21 specimens. 


T^vble I 




INTERSPACE 

NO. OF 
C.\DAV- 
ERS 

2-5l 

d*4L 

1 4-5L 

OL-lS 1 

Thickness of ligamentum 

Minimum 

- 

2.0 mm. 


2,0 mm. 

40 

flavum (Spurling and 

Maximum j 

- 

7.0 


7.0 


co-workers) 

Average 

I ^ 

4.3 

4.4 

4.2 


Horwitz ' series 

1 Minimum 

1 2.0 mm. 

2.0 mm. 

1.5 mm. 

2,0 mm. 

21 


Maximum 

4.5 


' 6.0 

6.0 



Average 

3.0 

3.5 1 

S.S 

3.6 



In no instance in mj- series did the ligameiitum flavum exert undue 
pressure on the caudal nerve roots. Apparent forward bulging of the 
ligamentum flavum, wliicli constricted the intervertebral foramen, w’as 
found betw’een the fifth lumbar and first saci'al vertebi’ae in 4 specimens 
on the right side and in 3 specimens on tiie left, and betw’een tlic fourth 
and fifth lumbar vertebrae in 2 specimens on tlie riglit side. This 
bulge was found to be due to advanced marginal proliferation of the 
articular facets of the apoph^-seal joints and not to li^'pertroph.v of the 
overkving ligamentum flavum. (Figs. 7 and 8.) 


CONCLUSIONS 


Recent clinical reports indicate that posterior protrusion of tlie inter- 
vertebral disk and In^pertropli^- of tlie ligamentum flavum are extradural 
lesions 'which are not infrequent causes of low back and sciatic pain 
s^mdromes. Since tlie diagnosis of these cases depends not onl.v on 
abnormal neurologic and spinal fluid findings, but in great part on tlie 
use of contrast m.velogranis, it is important to understand that otlicr 
lesions, largehv the result of degenerative processes and also involving the 
intervertebral disk and ligamentum flavum and their adjacent structures, 
maj" be asj’mptomatic and yet produce defects in tlie iiitraspinal column 
of air or iodized oiL 
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CELLOPHANE AS A WOUND DRESSING 

Edward L. M.D., ^YASHINGTON, D. C. 

O TERILIZBD cellopliane is an excellent dressing for clean wounds. It 
^ has several advantages not possessed by ordinary gauze: (1) the 
wound may be inspected repea tedlj^ for evidence of infection Avithout the 
necessity of changing the dressiiig; (2) accurate palpation of the length 
of the incision may be carried out at any time Avithout contaminating the 
AA’ound; (3) it does not stick to the AAmmd crust and consequently may be 
remoA^ed AAuthout distressing the patient; (4) it is extremely economical; 
(5) it is more impeiwious to external bacterial contamination than gauze; 
and (6) the amount of seepage and hemorrhage occurring during the 
first tAventy-four liours maj' be seen and used as a measure to perfect tlie 
surgical technique. 

No. 600 plain cellophane AAuth thickness of 0.0017 inch has been fomul 
to be the most satisfactory grade and is best prepared by autoclaving. 
Tlie sheet is cut in a rectangle of tlie desii^ed size at the operating table, 
and the Avound and surrounding skin SAA^abbed AAutli ether to render it as 
dry as possible. The sheet is then placed directly over the incision and 
fastened into place by a border of adhesiA^e plaster on all four sides. TJic 
adhesiA^e plaster is placed half on the skin and half on the cellophane, 
sealing doA\ai the edges. Small droplets of blood and moisture, partially 
obscuring Ausion, accumulate on the inside of the sheet withm tlie first 
fcAV hours, but diying takes place during the next tAAxnty-four to tliirty- 
six hours if adequate hemostasis Avas obtained at tlie time of operation. 

A heat lamp is frequentl}" applied to the abdomen to aid diying, for the 
comfort it giA'es to the patient and because tlie resulting vasodilatation 
aids healing.^ An air vent may be left at one corner if desired, Init it 
\vill not prevent the transitory steaming. 

The vent should ahvays be made after tAventy-four hours if tlie collec- 
tion is excessive, for the dry state is more condueiA’c to healing per 
primam than the Avet. as John Hunter pointed out long ago. A small 
square of gauze is then placed oa’ci* this opening to proycn\ .soiling of 
the bedclotlies. Excessive collections of fluid Avere only found Avhen 
hemostasis aa'Os inadequately obtained or Avhen the Avounds were going to 
huA’C untoAA^ard liealing. For example, they occurred within the first 
tAventy-four hours Avhen large amounts of eatgnt avoi’o placed in the .snh- 
cAitaneous fat and Avhen tiie skin edges were improperly approximated 
and both technical faults arc notorious for producing untoAvard healing. 

Cracking of the cellophane liappcncd once in the dressing of .seventy 

clean Avoumls—hcrnioplastics, abdominal incisions, and avouihIs on the 
■ Beedved tor publication. Januao' 30. 1939. 
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extremities dressed with the material of the proper thickness. In this 
instance it occurred on the fourth da^ after an appendectomy in a young 
boy 6 years of age. The wound healed per primam, however, in spite of 
this accident. No other difficulties were encountered with other children. 
However, before the No. 600 grade was used, cracking occurred too fre- 
quently in a small series of wounds dressed with thin wrapping cello- 
pliane. Obviously, therefore, just any sheet of cellophane cannot he 
used. With the thin variety, it was noted that the rectangle should not be 
cut excessively large, for large sheets cracked more readily than smaller 
ones, and that crinkling caused cracking. We advise that the ma- 
teriffi he autoclaved, for sterilizing hy antiseptics or hy boiling causes 
crinkling. Assurance mny he given that if tlie No, 600 grade cellophane 
cracks, the break will occur at such a time that the wound will not be- 
come infected. Sheets of tins thiclniess have been left on the abdomen 
as long as ten days without cracking. Moreover, a break will seldom oc- 
cur before the fourth or fifth day of healing, and, if it does, Du Mortier- 
has sliowii that after this interval there is very little possibility of infect- 
ing the wound hy external contamination. In fact, none of the wounds 
dressed with the thin cellophane which cracked on the third and fourth 
days developed an infection, nor have we encountered an infection or 
stitch abscess which properly could be attributed to the use of cellophane. 
We believe it is in every way an economical and satisfactory dressing for 
the clean wound. 

For some time Hazen, of Washington, D. C., has covered wet dressings 
used on amlmlatory patients with cellophane, fastened by adhesive 
borders to prevent soiling. They stay wet for a long period of time and 
cellophane is less expensive than oiled silk. 
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A NEAV COLOSTOMY SPUB-CRUSHING CLAJIP* 

JoHic H. Garlock, M.D., New York, N. Y. 
fFro7n the Surgical Service of the Mi. Sinai Eospital) 

T he recent more extended nse of modifications of the original 
Mikulicz operation for carcinoma of the colon has increased the 
need for an efficient spur-crushing clamp. As far as I am able to 
determine from conversations with other surgeons doing a large 
amount of colonic surgery, the crushing of a colostomy spur has liere- 
tofore been attended by considerable inconvenience both to patient 
and surgeon. While there are many such clamps on the market to- 
day, onbv one has given some degree of satisfaction. I refer to the 
clamp devised bj^ Stetten. But even this instrument has not been 
uniformly successful in our hands. Among tlie difficulties that have 



1.— Photograph of the clamp with the blades cloi^cd. 


been encountered may be mentioned; (1) slipping ot* the elamj); (2) 
the unusually long time required for complete ernshiiig oi tlie .spur; 
(8) projection of the clamp beyond tlie surface of the skin, neccssitat- 
ilp^ in most instances, confinement to bed; and (4) the unusually wide 
blades of the clamp which make application of tlie instrument difficult 
in case.s presenting small colostomy openings. 

\ffpr considerable experimentation, the clamp pictured in the ac- 

w„» 1. wil, „c. „o,», n,,.. 

Kccdvcd for p..bIIcnllon, Dreombor I”®- 







430 


SURGERY 


instnimeut is right angled. Because of this, tlie distribution of the 
force of compression of the crushing blades is greatly increased and, 
at the same time, separation of tlie blades with slipping of the clamp 
cannot take place. Because the instrument is right angled, it does not 
project too far from the skin surface, thus allowing the patient to be 
ambulatory. The alternate grooves and projections on the visceral 
surface of each blade fit accurately into similar configurations on the 
opposite blade. This prevents slipping of the clamp. To aecoinino- 
date patients Avith thin abdominal Avails, I haA^e had a smaller clamp 
constructed AAuth shorter A^ertical blades. The efficiency of the clamp 
has not been impaired thei’eby. 

SiAffieient use of the clamp has been made to date to Avarrant record- 
ing our experiences Avith it. In each instance in AAdiieh the clamp Avas 
used, the spur Avas crushed after a single application in a surprisingly 
short time and AAuth little discomfort to the patient. The shortest 
time Avas 40 hours and the longest 78 hours. It must be emphasized 
that the turnsereAA'S should be tightened cA^ery tAveh^e liours in order 
to obtain maximnm effect. In no case did the clamp slip off the spur, 
once it Avas applied. 

♦This damp was constructed by B. Dubi, 555 Gienniore Ave.. Brooklyn, N. T., and 
may be obtained from the Kny-Sclieerer Corporation of New York. 



A CLAMP AND SPUR CRUSHER FOR OBSTRUCTIVE 
COLONIC RESECTION^' 

Arthur S. AV. Touroff, B.S., M,D., New York, N. Y. 

F rom time to time, surgeons have expressed dissatisfaction with the 
intestinal clamps and spur crushers commonly employed in per- 
forming so-called obstructive resection of the colon. The common criti- 
cisms have been that the clamps which are most effective are heavy and 
have rather long handles; and also that they require voluminous dress- 
ings to pad them and steadj^ them in place upon the abdomen after 
operation. The objections to the spur crushers have been that they 
frequently slip off the spur, have insufficient crushing power, and also 
require large dressings to steady them. AAUth the object of eliminating 
these various imdesirable features, I have designed an instrument which, 
in actual practice, has fulfilled its purpose. The device consists of two 
units, a resecting clamp and a spur crusher. 

The resecting clamp is of the well-knovm three-blade d variety, but its 
design differs considerably from that of conventional instruments. The 
central blade is stationarj^ and is joined to the midpoints of two pai'allel 
side bars, the resulting frame being shaped like the letter H (Pig. 1). 
The two outside blades of the clamp are movable, and, instead of being 
hinged, slide back and forth upon the side bars, parallel to the stationary 
central blade. The ends of the movable blades are held in contact with 
tlie side bars by encircling collars. The position of each blade is main- 
tained automatically bj" ratchets which engage in notches in the side bars 
and can l)e locked by small thumbscrews. Transverse serrations, scored 
on the apposing surfaces of the blades, tend to prevent the bowel from 
slipping from the grasp of the clamp. With the usual type of clamp, 
slipping of the bowel not infrequently occurs after the latter has become 
thinned out as tlie result of pressure applied over a period of several 
days. Tills slipping is due to the fact tliat, once tlie clamp is applied, 
no provision exists for taking up the slack lietween the blades and the 
thinned-out bowel. In the present device a spring mechanism, in- 
corporated in each of tlie movable blades, takes up slack and causes 
the bowel to be gripped firmly at all times. 

The spur-crushing unit is a modification of an instrument devised by 
Dr. DeWitt Stetten, to whom acknowledgment liereby is made. It con- 
sists of a sliort, powerful, two-liladed clamp which is tightened by a bolt 
situated at its upjier cud (Fig. 2). Transverse serration.s, scored on 
the bac k of each lilade, interlock with the serrations on the blades of the 

•rrc.«ontc(l before the New Vorb Surjrlcal Socfct.v, Nov. 0 , 19. IS, 
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resecting damp already mentioned. In crushing the spur, the resecting 
unit is employed in conjunction with the spui’-crushing clamp in order 
to increase the crushing force of the latter, to stabilize it, and to afford 
a means of fixing it to the abdomen (Fig. 3). 



Fiff. 1. — ^Resecting clamp» consisting of stationary' central blade and two movable 
blades. 

Note that central blade is part of an H-shaped frame. Lower half of clamp Is 
partially closed. Note ratchets holding movable blade in place. The upper mov- 
able blade has been removed. Note grips for index Angers on frame, and thumbrests 
on movable blades. Spring mechanism incorporated in movable blades exerts con- 
tinuous pressure on bowel when clamp is closed. (Tiiumbscrcws wliicli lock ratchets 
are not shoAvn.) 


In performing obstructive resection with these instruments, tlic tumor- 
bearing segment of bowel is isolated, an opening made in its mesentery, 
and the bowel freed of its blood supply in the usual manner. Tlic two 
movable blades of the resecting clamp arc removed, and the central 
blade is slipped through the opening in the mesentery beneath the 
isolated loop (Fig. 4, I).* The movable blades then arc replaced and 
the two limbs of the isolated bowel clamped successively at the do.sircd 
points. The surgeon docs this by hooking his index fingei*s into the loojks 
attached to the frame and forcing the movable blade neare.st him to- 
ward the central blade with botli thumbs (Fig. 4. ;?). As (he movable 
blade advances, it is prevented from slipping backward by (he auto- 

author indebted to Dr. Amici for the comprlWng Fig. 4. 
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matically acting ratchets mentioned iireviously. After the first limb 
of the loop has been clamped securely, the maneuver is repeated and the 
opposite half of the clamp closed on the remaining limb. Usually this is 
best done by an assistant on the opposite side of the operating table, for 
he can exert stronger pressure and therefore close the remaining open 
half of the clamp more securely than can the surgeon from his side of 
the table (Pig. 4, 3). The thumbscrews on the ratchet handles next are 
tightened, thus securely locking the blades in position. The tumor- 



Fig". 2. — Spur crusher consists of a two-bladed clamp, closed by a bolt and locked 
by a wing nut. Note serrations fseen indistinctly) on the back of each blade. These 
iiUerlock with serrations on the apposing surfaces of the blades of the resecting clamp. 
(Serrations on both insti'uments are best shown in Fig. 3.) 

bearing loop of bo^vel then is resected with the canteiy or carbolic knife. 
The choice of \Yhether to svituve the two limbs before or after I'esectioii, 
or not at all, rests with the surgeon. A split piece of gauze is placed 
beneath tlie instrument and the latter fixed to the abdomen by double 
tapes attached to Montgomeiy straps, one on each side of the abdomen 
(Fig. 4, 4). These tapes are tied to the metal loops of the frame. The 
exposed liowcl finally is covered with vaselinized gauze and a light dress- 
ing. Tlie bowel is inspected daily and if the clamp at any time appears 
too loose, it may be tightened as much as desired. 

After the desired number of days has elapsed, tbc afferent limb is 
released by opening tbc upper half of the clamp. If tins limb is short 
and under tension and there is fear that the undamped bowel mav 
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I’etraet into the abdomen, a sei'ies of sutures are passed tlu’oug]i tlic 
edges of the open bowel and tied to the central (stationary) blade and 
the open movable blade (Fig. 4, 5). Since the clamp still is fastened 
to the abdomen and the lower (efferent) limb still is gripped seeurel.v 
b}- the lower lialf of the clamp, the instrument serves as a. fixed point 
to which tile open bowel may be anchored. During the period in wliich 
the instrument remains in place, while the upper limb is draining, the 
local area and the instrument may be kept reasonably clean by gently 
irrigating with a bulb syringe each time the dressings are changed. 



3. — Cruslier and rcsectin^r clamp assembled. After spur Itas been ^r{isi»<*d by 
the crusher, the latter In turn is prippod between the central and one of the inovanlo 
blades of the resecting damp. Ko.sccting damp is applied at a point as low on the 
crusher ns possible. 


When the spur is roficly to lie crushed, the roscelinjr chirnp, it still 
ill place, is removed. Tlie spur is ‘fnisped with two -Allis cinrnp.s and 
drawn gently out of the wound. -As jui assistant draws upuvird on the 
,c\]Iis clamps, the spiir-enishing clamp is ajiplied and li^ditcdiod inodcr- 
ntelv The AlUs clamps are removed and traction now is made on th(‘ 
snur-erushin- clamp by li.c assistant, in order to bring as nunh of it as 
;,ossible out of tim wound. The nc.vf .step consi.st.s u. aj.pl.vmv tlw reso.-t- 
i„<r clamp over the lower end of tlie enishing damp in siidi a manni i 
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that the latter is firmly compressed between the central blade and one 
of the movable blades of the resecting clamp (Fig. 4, 6). This is done 
while the assistant continues upward traction on the spur-crushing 
clamp, the resecting clamp being closed over the crusher at a point as 
low on the blades of the latter as possible. The serrations on the back 
of each crushing blade interlock with those on the blades of the resecting 
clamp, and the spur crusher thus is fixed secureljL Increasingly firm, 
uniform pressure then is applied to the spur by alterately tightening 
the bolt at the upper end of the crushing clamp and slowly closing the 
resecting clamp which encircles the lower end of the crusher. In this 
manner as much crushing force as is desired can be applied to the spur. 
By exerting this additional direct pressure upon the lower ends of the 



Tumor-bcanng loop of bowel mobilized. Central blade placed beneath 
Isolated loop, through the opening m the mesentery. 2, Upper limb being clamped. 
Note direction of pressure of thumbs on upper movable blade, S, Upper limb has 

being clamped. (Note pres.sure again being made with 
direction.) Both limbs hnve been clamped 
?ene.‘ ''e'ected. (Note Instrument fixed to abdomen bv 

tapes attacbed to Montpomcry straps.) S. Optional step; After upper limb Is un- 

"oun-l >>y suturinp It'^to the clanfp. L^wer limb 
Clamped as lonn a.s dc.slrcd. 6, Spur cruslilnp-. Crusher has been applied 

"Ithdrawn from ivound as far as possible, 
then is applied to crusiier to Increase its power and permit fixation 
m i and '■’■O"'" i" drawing) are attached to loops as sliowri 
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letract into tJic abdomen, a scries of sutures arc passed through the 
edges of tlic open bowel and tied to the central (stationary) blade and 
the open movable blade (Fig. 4, o). Since the clamp still is fastened 
to tlic abdomen and the lower (efferent) limb still is gripped securely 
b^'” tlie lower lialf of tlie clamp, the instrument serves as a fixed point 
to wliich Die ojjcn bowel ma.v be anchored. During tlic period in which 
tJie instz'umcnt I'omains in jdace, ^v/iile the upper limb is draining, the 
local area and the histriwient may be kept reasonably clean by gently 
irrigating witli a bulb syringe each time tlie dressings are clianged. 



jrjg-, 3 , — Crusher and resecting- clamp assembled. After spur has been grasped by 
the crusher, the latter in turn is gripped between tlie central and one of the mo%*abie 
blades of the resecting clamp. Resecting clamp is applied at a point as low on the 
crusher as possible. 


When the spur is ready to be ci'ushed, tlie resecting clani]), if still 
in place, is removed. The spur is grasped with two Allis clamps and 
drawn gently out of the wound. As an assistant draws upward on the 
Allis clamps, the spur-crushing clamp is applied and tightened moder- 
ately. The Allis clamps are removed and traction now is made on the 
'•inur-crushing clamp by the assistant, in order to bring as much of it as 
nossible out of the wound. The next step consists in applying the rcsecl- 
fno- clamp over the lower end of the crushing clamp in such a manner 



ACUTE INTESTINAL OBSTEUCTION CAUSED BY 
NONABSORBABLE SUTURE ]\IATERIAL 
Thomas J. Snodgrass, M.D., Janesville, “Wis. 

(From the Femher-Nuzum Clinio) 

N O DOUBT, nonabsorbable sntnre material as a cause of intestinal 
obstruction is extremely rare. GreenliilB collected 109 cases of 
foreign bodies left in the abdomen after operation and in only one, a case 
reported by Eckstein^ in 1926, was a knotted thread of sufficient im- 
portance to be noted. In this case the patient was admitted with a fistula 
M^hich had developed after appendectomy performed in another clinic 
a year previously. Immediately^ after removal of a thread, 10 to 20 cm. 
long, the fistula closed. 

It is interesting to note in the review of the literature that Cassuto^ 
in 1934 reported five cases in which nonabsorbable suture material had 
penetrated the bladder and calculus formation had taken place on the 
loop of the suture material. In each case it was possible to remove the 
calculus along with the piece of thread. It was his suggestion that 
surgeons guard against placing stitches and sutures in proximity with 
the posterior wall of the bladder and that they use the method sug- 
gested by Pestalozza, in which a good portion of the peritoneum is dis- 
sected anteriorly above the upper strait of the uterus isolating the peri- 
toneum without exposing the bladder. This procedure facilitates a good 
peritonization of the stump or a correct fixation of the uterus according 
to the case. 

Fenlaiei“* reports a case in which one and one-half years after gastro- 
enterostomy a second operation was done for a supposed marginal ulcer. 
Excision of a segment of small intestine and fragment of gastric wall 
was performed. A double silk suture lay about the gastrointestinal open- 
ing and in two directly opposite places protruded through the mucosa 
into the lumen of the small intestine in such a way that it could be 
moved back and forth, thus causing continuous irritation. 

Fredet,® discussing stenosing cancer of the small intestine and 
granulomas due to foreign bodies, reports a patient wlio had been 
operated upon seven and one-half years before for carcinoma; 30 'em. of 
small intestine had been resected. After this period of time, the patient 
developed indications of stenosis of the end of the small intestine; on 
reopening Ihc al)domen, it, wa.s found that there was an unrecognized 
appeiidicitis of long standing. The surgeon took advantage of the op- 
portunity to inspect the condition of the suture of the small intestine and 
found the intestinal cmitinuity perfect, but for a distance of a few 
centime ters above and below there were small, whitish lenticular patches 

nocoWcit for pMbUcaUon, March 11, l^v^^. 
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crusliing blades, the resecting’ clamp keeps the latter parallel to one an- 
otlicr throughout their lengtli. Tlius, the tendencj' of the crusher to 
be ^vcdged apart by the spur and to slip is reduced. After the resecting 
clamp has been closed as tightly as desired, tlie blades arc locked by the 
thumbscrews, and tlie clamp is fixed to tlie abdomen by tapes attached 
to Montgomery straps as described previously. The spur crusher thus 
is immobilized. Finally, a split piece of gauze is placed beneath the 
resecting clamp and se^'eral split pads about the projecting spur crusher. 
Because of the firm immobilization of the crushing clamp, the patient 
may be gotten out of bed at once if desired. Tlie crusher is tightened 
daily, by tightening the bolt at the upper end and further closing the 
blades of the resecting clamp at the lower end, until the spur is cut 
through. Tliis usually requires four or five days. 

The instrument,^ which has been used with satisfactory results during 
the i^ast eight months, possesses the following attributes: (1) It is of 
light weight and small size. (2) It has no long projecting handles. (3) 
Voluminous dressings are unnecessary. (4) The opened bowel may he 
anchored in the wound if desired. (5) Spur-crusliing action is power- 
ful and uniform. (6) The patient need not remain in bed while the spur 
is being crushed. 
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may be provoked in sensitized organisms by catgut, which, as a sheep 
product, is an antigen. An allergy to catgut may be produced by catgut 
sutures used in a previous operation, so that reactions, which even may 
include intestinal occlusion, may develop in a later operation. The three 
eases of occlusion just mentioned in which the occlusion was due to 
frena arising from the site of the previous operation are quoted from 
the literature. The authors experimented with a desensitizing treatment 
of injections to be administered befoi’e undergoing operation and found 
it successful in overcoming this allergy and consequent formation of 
frena. 

Urban , 10 reporting a rare case of ileus in 1920, cited a patient, a domestic, 20 
years of age, who was admitted to his clinic Sept. 5. She had the appearance of 
being extremely ill. The abdomen showed an operative scar in the middle region 
and another at the right side. The abdomen was not particularly distended and 
was onl}’' moderately sensitive to pressure. The major pains were localized in the 
right lumbar region and here also there seemed to be greater painfulness to pres- 
sure. The abdominal walls were tense. Early on Sept. 6, there was recurrence of 
severe pain. The abdomen became more and more distended and tense. When the 
position of the patient was changed, there was distinct dullness in the dependent 
portions. The rest of the abdomen was tympanitic. The hepatic dullness had prac- 
tically disappeared. Deep palpation was not possible because of the great tension 
of the abdominal walls. Temperature was 37.2® j pulse, 96 and small. 

Wlien asked for the history, the patient reported that in April, 1927, she had 
undergone an operation in a gynecologic clinic because of menorrhagia. Further 
inquiry revealed that the operation liad consisted of extirpation of the right adnexa, 
the left tube, and wedge excision from the left ovary. 

On Nov. 29, 1927, the patient underwent another operation because of violent 
pain in the right lower abdomen. Numerous strands of adhesions were found in the 
ileocecal region and they were severed. The appendix was not found, but there was 
a small stump at the site of its probable origin. It would seem, therefore, that the 
appendix was removed at the time of the gj’necologic examination. 

After that operation, the patient was free from symptoms until Sept. 3, 1928. 
On that day, according to the report, abdominal pain and vomiting set in after the 
patient had partaken of pears and beer. 

On September G, operation was performed under ether and oxygen anestliesia. 
Wlien the abdominal cavity was opened, there were found generous quantities of 
malodorous, black liquid. The loops of the intestine were very much distended and 
showed black discoloration. The distended snarl of intestine was lifted out and it 
was found that it was a matter of extensive incarceration of the ileum as far as 
Rauhin’s valve. The mesentery belonging to the darkly discolored intestinal loop 
was ligated by a free loop of silk thread with a lumen which barely admitted one 
finger. This ligation had induced total gangrene of the corresponding portion of 
the ileum. The condition of the patient was so poor that it was necessary to termi- 
nate the operation quickly. For this reason, tlie gangrenous loops of the intestine 
were resected, the two stumps were drawn into the upper angle of the wound and 
sutured, and the rest of the abdominal cavity was closed after argochrome had been 
poured in. The resected portion of intestine measured 70 cm. in length. 

After a stormy convalescence, the patient recovered. Urban succeeded after sev- 
eral months in closing the fistula by means of a submerged intestinal tube. 

Urban atlonipts lo cxi)lain Iiow a free silk ligature could induce ileus. 
One explanation seems to lie in the assumption that one of tlie ligatures 
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3 to 4 mm. in dicT meter inserted between the peritoneum and the muscu- 
lar layer. Four of these were removed and examined histologically and 
were foinid to he granulomas due to foreign bodies. Numerous plasmodia 
were seen containing the debris of linen tliread. 

Ponomarev/^ in his article concerning the foreign bodies left in the 
abdominal cavity after laparotomies, reports two cases from his omi 
observation togetlicj’ with a brief review of the Jiteratui’e. He gives 
Albitzky^s* series of cases wliich number 315 reported up to 1917; of 
these foreign bodies, thirteen cases were ligatures. In conclusion, the 
author mentions briefly several other cases whicli seemingly have not 
been reported. When the author reported the first case in a local meet- 
ing of physicians (Tomsk province), two other men reported similar 
cases in the open forum discussion whicli followed. One of tliese cases 
disclosed at autopsy a piece of omentum witli ligature in the abdominal 
cavity of a woman wlio died after operation (reported by Beigel). 

Doubrere,^ in the discussion which precedes the case histories, does not 
refer to occlusion due to aberrant silk sutures, but lists under causes of 
mechanical obstruction tampons and other such objects left in tlie ab- 
dominal cavity. In one case which he cites, occlusion was due to an 
extra catgut suture which fastened the iliac S to the bladder and pro- 
duced a kink in the sigmoid. Removal of this stitch on the third day 
after the original operation relieved the occlusion with almost normal 
postoperative course. On tlie tenth day after the second operation, there 
was some urinary retention and hemorrhagic cystitis. 

While this discussion deals primarily witli nonabsorbable sutures, 
some rather interesting reports of complications folloAving the use of 
absorbable sutures were found. 

Piolle and Hayem® reported two cases of intestinal occlusion following 
appendectomy. Exploration in the first case revealed a loop of small 
intestine twisted and adherent to the site of tlie recently removed ap- 
pendix. A second case liad a threatened obstruction soon after removal 
of a ruptured appendix. HoAvever, symptoms disappeared after tAVO 
weeks. Three years later occlusion occurred requiring interA^ention. 
At this time a long fibrous freiium Avas found extending from the stump 
of the appendix to the small intestine Avhich vrns bent into a V at this 


point by traction of tlie frennm. 

In the discussion folloAving, AlglaA^e also mentioned a case of occhision 
folloAving appendectomy, the adhesion being an epiploic frenum from 
the appendix stump ,|o the small intestine. The conclusion in these 
cases Avas that the adhb^ions Avere the result of not burying the stump 
and thev attached no significance to tlie possibility that allergy to the 
cat'-ut lised in tying of the stump migJit be a factor in causing the ad- 
noJrnis However, Gilson and Gratia® conducted a senes of experiments 
on guinea pigs which proves conclusively that tlie Artlius phenomenon 

.This article could not he located. 
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cent hemoglobin^ 4,410,000 erj’throcjtes, and 8,600 leucocytes. Wassemann test was 
negative. A scout film showed marked distention of the small bowel in stepladder 
arrangement. The duodenal tube (Pig. 1) was introduced with considerable diffi- 
culty and x-ray check-up following aspiration showed less distention with arrange- 
ment of the distended loops less prononnced. The duodenal tube was apparently 
extending into the duodenum. Operation was deferred to allow the patient son to 
arrive; her general condition was improving. On Harch 6, she w'as given 35 c.c. of 
15 per cent sodium chloride intravenously. On March 8, fluoroscopic examination of 
the colon w*as ordered. During the administration of a barium enema, the x-ray 



1. — Loops of dilated small intestine with the duodenal tube in place. 

(Fig. 2) .‘Showed tlie barium entering the colon freely until it reached the midpor- 
tion of the transverse colon, at which point the barium hesitated and considerable 
backward pressure was established before the barium passed this point. It was im- 
possible to milk tlic barium pt\st this point by palpation for a time, and then con- 
siderable barium passed into the cecum. Films taken after fluoroscopy confirm the 
above findings. 

Fol\o\viTip t\\c buruim roowa on March s, at 10:05 A.jt, the patient was taken 
into the oporatin;: room, fmier local anesthesia, a small lower right oblique jnoi.«ion 
was mmle over the most prominent loop of intestine. On opening the peritoneum, n 
large amount of strnw colonal fluid escaped. Exidoring with one finger, an 'in- 
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applied for submersion of tlic stump of tiie tube at llie lime of the 
gynecologic operation mentioned above became iJartially loosened for 
some reason and protruded into the free abdominal cavity with the 
major portion of its lumen. Ligatures on the suspensory ligaments of 
the uterus or ligatures around a point in this region would also corre- 
spond, as to lumen, to the incarcerating ligature which was found. Now 
a loop of intestine seems to have become entangled in this loose silk 
ligature. Due to peristalsis, more and more intestinal loops were forced 
into this ligating thread, until the continued intestinal movements pulled 
the ligature from its original site of attachment. The distended in- 
testinal loops were unable to extricate themselves from the constricting 
thread and complete incarceration was the result. 

In conclusion, he says that, even though the most varied and peculiar 
causes for intestinal occlusion have been reported, the literature does 
not seem to contain a case similar to the above, with free silk ligature 
forming a stricture around a portion of the small intestine, binding it 
so tightly that grave ileus and complete gangrene of 70 cm. of intestine 
ensued. 

I \nsh to report a similar case which recently came under my care. 


A doctor mother, Mrs. C. M., aged 71 years, married for forty-nine years, en- 
tered Mercy Hospital, March G, IPoS, with acute intestinal obstruction and clironic 
arthritis. Her husband was in the hospital at the same time for urinary ohstruC' 
tion. The patient had suffered from arthritis for a period of tliirty years. She 
had had a hysterectomy performed twenty-four years before. Slie had had no loss 
of weight in the last 3 'ear or two, though appetite had been poor for the last year. 
Bowels had been looser for the past year; she had dark stools only when she took 
cathartics; normal consistency was thinner than gia ry. She complained of no ex- 
cessive flatulence. Slie liad noticed abdominal enlargement for the last tw'o years, 
but had never mentioned tliis to anyone. The menopause was passed in 1914 when 
the operation was performed. 

Her cliief complaint was a dull pain in the abdomen. She felt quite well up to 
Monday, Feb. 2S, when she had a normal bowel movement. Tuesday she had marked 
anorexia, Thursday and Friday she vomited and the vomitus was heavy brown 
material; several enemas were given with no result and notliing was passed per 
rectum since Monday. Patient temperature was 99°; pulse, 95; respiration, 20. 


Her height was 5 feet, 2 inches; weight, 110 pounds. 

General appearance showed senile nutritional changes comparable with age. She 
had a mild pallor skin; bilateral arcus senilis, pupils normal; artificial dentures; 
chest normal; senile emphysematous changes. Heart Avas normal and regular; blood 
pressure, 160 systolic and SO diastolic. The abdomen was distended with the skin 
surface ^shiny; outline of distended bowel in right Imver quadrant and midline. 
Borborygmus and tinkling Avere most marked in right upper quadrant. Extremities, 
ie. knees, elbows, and hands, shoAved arthritic changes; atrophy of the muscle 
^oups, upper arm, forearm, hands, calves, and thiglu Pelvis was negative; re- 


flexes impaired. 

Tentative diagnosis Avas (1) acute intestinal obstruction, probably on the basis 
nf tmliLanev (2) infectious arthritis; (3) multiple ankylosis; (4) edentulous and 
ffipinl dentures* (5) senilitv and arteriosclerosis. Laboratory findings at this 
artificial fien , t ^ gravitv of 1.031, trace of albumin, three plus 

TO Sine plus acetone, also occasion;! pus ceUs. Blood count revealed 93 per 
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ent, in cleaning up and transferring things to another institution, had 
burned much of the material, which he considered junk, but which 
proved to be all the surgical records and records of the nurses’ training 
school; this incident had caused him no end of embarrassment. He 
could not recollect the patient nor the procedure carried out, but he 



Fig. 3.^ — Showing loop of obstructed small intestine delivered through incision. 




FIk. I— riiotomicroKrapli. A. Enlarged CO times; U, enlarged 120 times. 

Stated tliat be bad never, in all his surgical experience, used anything 
but catgut and silk inside the abdomen, lie raised the (|uestioii as to 
wlietlier tiiis eould mu have been a fibrous band rather tlian a suture. 

Tlic material was turned over to the Pathological Section of llic Wis- 
consin State Laboratory of Hygiene, and the report stated tliat tlic 
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duratcd loop of bowel was brought up which had a proximal dilated loop, a distal 
coUapsed loop, and a dilated loop about 10 cm, in length which was constricted be- 
tween these two loops of bowel. On first examination, this appeared like an in- 
filtrating lesion on the mesenteric side, but further inspection showed this to be 
a single strand which looked like silk or linen tied around this small loop of intes- 
tine (Fig. 3). ^ 



Figr. 2. — Loops of dilated intestine with the duodenal tube and colon fllled with barium. 

The strand was cut and removed, and after its removal, the bowel straightened 
out and started to function. A constricted area was left on either side with a 
lumen large enough to insert the end of the finger. With the return of peristalsis 
through the constricted areas and tilling of the distal collapsed portion, the bowel 
was returned to the abdomen and the wound was closed. 

The foIIoVidng day flie patient was given c.c. of cit rated blood. She made «'i 
very uneventful recovery. The patient was discharged from the hospital ^fareJj JS 
and has been entirely well as far ns her intestinal condition was concerned. She 
has had a rather marhed improvement in her arthritis. 

Following this unusual expei-iencc, I wrote to the surgeon who had 
operated upon her twenty -four years previously. He stated that at that 
time he was working in a sanitarium which he left in L91S. Tlie in- 
stitution had been sold three times since then and tiie last superintend- 
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Intratracheal Suction in the Management of Postoperative Pulmonary 

Complications**' 

pULMONARY complications continue to be an important cause of 
A morbidity and mortality following surgical operations involving 
especially the upper abdomen. As the incidence of complications has 
not decreased in proportion to improvements in anesthesia, a factor 
other than anesthesia therefore must be regarded as the causative agent 
in most cases in which the pulmonaiy lesions are not attributable to em- 
bolism or infarction. This factor is bronchial secretions. 

Broncliial secretions, when present before operation, may consist 
merely of a small amount of mucoid material which is unnoticed by 
the patient and surgeon. If not present before operation, the secretions 
in the bronchi maj^ occur from aspiration of pharyngeal secretions or 
from an increased production of mucus by the broncliial mucosal glands. 
If stasis of bronchial secretions is allowed postoperativelj^ the patient 
is subjected to a serious hazard, in that obstructing secretions within 
the tracheobronchial tree not only cause a decrease or loss of function 
of localized segments of the lungs but are particularly liarmful in that 
they are infective secretions, usually containing pneumococci. Further- 
more, the viscosity of the secretions makes voluntary evacuation a dif- 
ficult problem for a weakened patient with a painful incision. 

The diagnosis of retained secretions is aided by an appreciation of the 
significant symptoms and signs. The most important symptom is a 
relatively unproductive, wet, '^rattly^^ cough, indicating that bronchial 
secretions are being incompletely evacuated. A wet cougli which is pro- 
ductive of sputum and which is followed by a dry, unproductive cough 
signifies that secretions are temporarily being evacuated effectively. 
This sequence should warn the surgeon to provide for the evacuation of 
all secretions that subsequently occur. A sudden imexplained rise in 
temperature and in respiratory and pulse rates in the first several days 
after operation is also suggestive of retained secretions. The stetho- 
scope is of greater aid than the roentgenogram in tlie early detection of 
secretions, in that rbonchi can be heard before the complications of tlie 
obstructing secretions that were causing the rlionelii can be seen with 
a roentgenogram. Rhonebi, rather than rales, are significant for an 
early diagnosis since rfilos arc usually the late, or pneumonic, expres- 
sion of secretions that wore causing the rhonchi. Furthermore,' rhonchi 
ma^o present when the eougli is dry. Varying degi-ees of dullness 


•Hatpht. Camoron: Intratracheal Suction In tho 
PulmoTinry Complications, Ann. Sur^. I 07 j 21S-22S, 10,1?.' ^ Postoperative 
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section examined was typically that of suture material. Pliotomicro- 
giaphs were made of the sections (Fig. 4). w4 is enlarged 60 times and 
B, 120 times. 

Tlie explanation given by Urban appears logical to me. Prom the 
histoiy, it would seem tliat this suture had produced partial obstruction 
in this patient over quite a long period of time, and finallj’' the bowel 
had worked all the way thi'ough the loop to make the obstruction com- 
plete. The fact that the bowel straightened out so completely after the 
ligature was cut showed that the condition encountered was of recent 
origin. Before operating upon this patient, we checked what appeared 
to be the most distal and dilated loop of the bowel that showed in the 
x-ray film and on ph.ysical examination. Drainage of this loop by 
enterostomy was contemplated, having the idea of malignancy firmly 
fixed in mind. The area was explored with the finger and natnrallj^ it 
was a great surprise to be able to deliver the lesion tlirough such a small 
opening. 

Apparently this happens so seldom that the reporting of this ease is 
of very little importance except as a szirgical 2’arit3\ Duriiig a recent 
visit to eastern clinics wlicre such large quantities of silk are used in 
the abdomen, I inquired of several surgeons if tliey Iiad ever seen a like 
complication and none could recall sucli a case. 

It is not my purpose to discuss in an.y ^ya3^ the relative merits of 
nonabsorbable or absorbable suture material in the abdomen, but simply 
to report a veiy intei^esting and rare case of izitcstinal obstruction caused 
hy a piece of nonabsorbable suture material that had been introduced 
into the abdomen twent3^-four 3"ears previouslj’'. 
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couraged to cough after each change of position. Hyperventilation with 
15 per cent carbon dioxide in oxj^gen produces bronchial dilatation and 
is a valuable measure in cei'tain cases. When unconsciousness is pres- 
ent, carbon dioxide should be given only when the patient is in a 
position which favors gravitation of secretions toward the oral pharynx 
where the}^ can be aspirated. In a conscious patient carbon dioxide 
always should be followed by voluntary cough to determine if the 
tracheobronchial tree is dr^^ and to promote evacuation of secretions 
should the cough be wet. Although failure of these measures may 
occur as a result of unconsciousness, more often it is due to the ina- 
bility of a sick patient to cough effectively. 

If the measures mentioned should fail to evacuate the secretions, 
they should be removed by intratracheal suction. The methods for 
providing suction are bj^ bronchoscopy or by a catheter introduced into 
the trachea and bronchi. The effectiveness of the bronchoscope for the 
removal of postoperative bronchial secretions was first demonstrated m 
1925 by Jackson and Lee and it has been of increasing usefulness in 
clinics in which a trained bronchoscopist is available. Bronchoscopy 
possesses the advantage of allowing actual visualization of the interior 
of the tracheobronchial tree and it enables one to be certain that all ob- 
structing secretions have been removed. More recently’ the intratracheal 
catheter has been found to be a simple and effective means for removing 
secretions in the trachea and bronchi after operation. Catheter suction 
is a measure which is more readily available, requires less proficiency in 
administration, and is especiall 3 ’^ applicable when repeated aspirations 
at frequent intervals are required. We frequentlj^ emploj^ catheter suc- 
tion as the only means for providing intratracheal suction, but we have 
no hesitanc}" in using brouchoscopj" in the occasional instance in which 
difficulty is encountered in introducing the catheter and in which there 
is uncertaintj" about the removal of all secretions b.y the catheter. 
Bronchoscopy, if expeditiousl.v performed, is frequenth^ less upsetting 
to a critically ill and cyanotic patient, as oxygen can be conveniently ad- 
ministered tlu’ough the bronchoscope while the tx'acheobronchial tree is 
being cleared. In this type of case bronchoscopy may be used as tlic 
initial measure and catheter suction is then used for the repeated aspira- 
tions which are usually required in order to maintain adequate bronchial 
drainage until the patient is able to cough effeetivcl.v. 

The requirements for catheter suction arc a No. 16 French soft rubber 
urethral catheter, a suction appaiatus, and connecting tubing, A glass 
broncliQscopic collecting tube is customarily interposed in the sy.stem 
in order to estimate the amount and consistency of the secretions. The 
open end of the glass collecting tube is fitted with a rubber .stopper with 
a onc-quarter inch hole. As constant suction is loo upsetting and pro. 
voices cyanosis, the suction is applied intermittently by occluding tlm 
hole in tlio stopper with the thumb. If a collecting tube is not used. 
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diininislicd broatli sounds, and fremitus are usually present when the 
bronchial obstructive condition becomes more advanced. Tracheal mks 
and a wet type oi breathing which is audible to the naked ear signify 
considerable retention of secretions. A portable roentgenogram is of 
value in determining the extent of parencliymal involvement. Although 
t)ie roentgen ogz'am will determine if atelectasis of one lobe or of one lung 
is present, tlie roentgejiogram fi’equently fails iji diiterentiating between 
lobular atelectasis and pneumonic infiltration. Frequently the condi- 
tions coexist, but, as treatment is designed to relieve the ohstr acting 
bronchial secretions which have been the causative agent, it is not of 
great tlierapeutic importance that a distinction be made. 

TJic prophylaxis of 37 on embolic postoperative pulmonary complica- 
tions is tlie prevention of retained secretions. The prevention of aspira- 
tion of pharyngeal secretions during and immediately following opera- 
tion and the evacuation of bronchial secretions, whatever tlieir etiology, 
are tiie most important prophylactic considerations. Tiie factors which 
influence the aspiration of secretions are the type of anesthetic agent; 
tlie ease, depth, and length of anesthesia; the position of the patient 
during the operation; tlie duration of the luiconscious period following 
operation; and the position of the patient during this period. The 
Trendelenburg i^osition should be used whenever possible during the 
opei‘ation and until the patient regains consciousness. 

The various measures wliich liave been advocated in the prevention 
and ti’eatment of nonembolie pulmonary complications are expressions 
of the fundamental importance of adequate bronchial drainage. As 
voluntary cougli is the most important mechanism in the prevention of 
retained secretions, these measures should include, first of all, an 
appreciation by the patient, nurse, and surgeon of tlie periodic neces- 
sity of an effective cough to determine if and when secretions are pres- 
ent. The patient 's cooperation should be obtained by explaining to him 
the reason for periodic cougliing, even wlien coughing is accompanied 


by considerable pain. Furthermore, a painful incision may be supported 
by the nurse or surgeon or the patient may be sliown liow he can 
support the incision himself. When secretions are known to be present, 
the patient should especially be encouraged and assisted to cough fifteen 
minutes after each narcotic injection. Voluntary cough is more effec- 
tive if the patient takes several deep lireaths before each cough. 


Other prophylactic and therapeutic measures include the use of the 
Tx'endelenburg position during tlie first twenty-four lioui's after ojicra- 
tion unless this position interferes with the Dfi’ectivcnc.ss of cough. In 
such instances the intermittent or constant elevation of the liead of the 
bed is indicated. The frequent change of the patient from one lateral 
rmsition to the other is of advantage in favoring bronchial drainage 
from the lower lobes, especially when the patient is in the Trondelen- 
burg position or in a horizontal position. The patient should he cn- 
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cessation of the constant, ^vea^ing, relatively nnprodnctive vret cough 
are nsually rapid and at times dramatic in their suddenness. An appre- 
ciation of the above conception of the causative mechanism of nonembolic 
pulmonaiy complications and the more frequent use of the proph3dactic 
and therapeutic measures outlined will greatl}^ reduce the postoperative 
morbidity and mortality" due to respiratory complications. 

— Cameron Haight, M.D. 

Ann Arbor, Alich. 


Correct Speech 

A DOCTOR'S degree should be a mark of distinction of a learned 
individnaL Indeed, a doctor's degree, with the possible exception 
of Doctor of Medicine, alwa.ys indicates the acquirement of knowledge 
and carries with it the implication that one is able to transmit that 
knowledge in a creditable manner. Unfortunatelj^, too mam- ph^-sicians, 
although they have doctor 's degrees, little or no attention to correct 
speaking, because thej^ apparenth" have the idea that their sole obligation 
to society is administration to the sick and that there is little need for 
transmitting their ideas in a correct manner. This statement seem 
a little harsh and is undoubtedly so, because even the ph^-sician who is 
most careless in his speech is xisualty not sloventy but disregards the 
niceties of the English language in speaking and writing. The fault for 
carelessness in speech lies not with the men themselves, I believe, but in 
the training which they have received in medical school. I am sure that 
if adequate emphasis were placed on the necessity" of correct speech 
during a student’s medical school daj^s plij^sieians would have little 
difficulty in speaking correct^". Too froquentty^ a physician in discuss- 
ing an esophageal lesion will refer to ''my'' or "yowv" esophagus and 
in discussing the symptomatology will sa^" ''you" have d^’sphagia. 
Although the use of the personal pronoun apparently may emphasize a 
point, it is incorrect; and, at times it is even quite ludicrous. I recall 
several years ago listening to a presentation on vulvectomy" in which the 
essayist described, by means of photographs, the operative teclmique. 
The patients illustrated wore all negresscs. In the final step of tlie opera- 
tion, the essayist showed how a perivulvar cutaneous flap was sutured 
to the anal rectal mucosa. \Vith the picture of a negress on the sci*een, 
the essayist proudly stated to the audience: **Now I take this cutaneous 
flap and suture it to my anal rectal mucosa." One wondered how he 
would gel himself out of such a difficulty into which he had gotten so 
easily. 

Another commonly made mistake is the mcorrcct use of the word 
"temperature." All objects have temperature, whether animate or 
inanimate. Whereas during life the temperature of the Imnian body is 
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intei niittent suction is obtained by alteniately pincliing’ and releasing 
the connecting tubing or by the use of a glass Y-tube in tlie system, tlie 
oj)en arm of the \ being intermittently occluded with the finger. A pus 
traj) should be emi)Ioyed to prevent the secretions from entering the 
suction apparatus. 

The catheter is introduced into the nares without cocainization of the 
nose, tliroat, or tx’achea and is directed posteriorly until it touches tlie 
arytenoids. Tlie catheter is tlien witlidx'awn sliglitlj', tlie patient is asked 
to breathe deeixly, and the catheter is quickly advanced into the trachea 
during deep inspiration. If the patient tends to swallow the catheter, 
the tongue should be held by the surgeon to prevent swallowing. The 
patient is then asked to breathe deeply and tlie ca tlie ter is again advanced 
during inspiration. If this maneuver should be unsuccessful, the patient 


is asked to cough and the catheter is advanced during tlie inspiration 
following it. Should the cough reflex be absent in an unconscious pa- 
tient, it can usually be stimulated bj" turning on the suction when the 
catheter is at the level of the laxynx. Otliei'wise, the suction is not 
applied until the catlieler has been introduced into the trachea. The 
tracheal secretions are aspirated before advancing the catheter into the 
main bronchi. As the use of the suction provokes severe cougliing, tlie 
amount of suction should be regulated and the suction should be applied 
only for periods of sevex^ai seconds each, the patient being allowed to take 
a few deep bi^eatlis between each ajxplieation of the suction. Actiiall}" 
the coughing which accompanies the procedui'e is advantageous in that 
it displaces considerable bx'onchial secretion into the trachea where it is 
removed before the catheter is advanced to the level of tlie bronchi. The 
catheter is introduced into the right bronchus without difficulty; in 
order to introduce it into the left bronchial tree, the catheter is with- 
drawn into the trachea and the patient’s chin is rotated far to the i*ight 
side before the cathetei' is advanced. When tlie tip of the catheter has 
reached the level of the orifice of tlie lower lobe bronclnis, the outer end 
of the catheter will be about three inches from the exteimal nares. If 
the physical or roentgeno graphic examination shows a greater involve- 
ment on one side, the patient may be rolled on the contralateral side 
during aspiration of the more involved lung. Posture will thereby aid 
the cough in evacuating the secretions from the smaller bronchi so that 
they can be removed from the main bronclii. The duration of the aspira- 
tion is usually one or two minutes, the aspiration being continued until 


the tracheobronchial tree is diw. 

The secretions obtained hr intratracheal suction are invariably thick 
and tenacious. The bronchial obstimction in atelectasis, when observed 
hronchoscopically, is usually due to a diffuse accumulation of thick secre- 
rather than to a strictly localized mucoid plug. The general im- 
.Ivement of the patient following removal of obstmeting bronchial 
^ t‘ ns the relief of dvspnea, the disappearance of cyanosis, and the 
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cessation of the constant, wearing, relativelj' unproductive wet cough 
are usuall5’ rapid and at times dramatic in their suddenness. An appre- 
ciation of the above conception of the causative mechanism of nonembolic 
pulmonary complications and the more frequent use of the prophylactic 
and therapeutic measures outlined will greatly reduce the iiostoperative 
morbidity and mortality due to respiratory complications. 

— Cameron Haight, M.D. 

: Ann Arbor, jMicli. 


Correct Speech 

A DOCTOR’S degree should be a mark of distinction of a learned 
indiAddual. Indeed, a doctor’s degree, with the possible exception 
of Doctor of Medicine, always indicates the acquirement of loiowledge 
and carries with it the implication that one is able to transmit that 
Imowledge in a creditable manner. Unfortunately, too many physicians, 
although they have doctor’s degrees, paj’ little or no attention to correct 
speaking, because they apparently have the idea that their sole obligation 
to society is administration to the sick and that there is little need for 
transmitting their ideas in a correct manner. This statement may seem 
a little harsh and is undoubtedly so, because even the physician who is 
most careless in his speech is usually not slovenly but disregards the 
niceties of the English language in speaking and writing. The fault for 
carelessness in speech lies not with the men themselves, I believe, but in 
the training which they have received in medical school. I am sure that 
if adequate emphasis were placed on the necessity of correct speech 
during a student’s medical school days physicians would have little 
difficulty in speaking correctly. Too frequently a physician in discuss- 
ing an esophageal lesion will refer to ^‘my” or ^^your” esophagus and 
in disenssing the symptomatology will say “you” have dysphagia. 
Although the use of the personal pronoun apparently' may emphasize a 
point, it is incorrect; and, at times it is even quite ludicrous. I recall 
several years ago listening to a presentation on vulvectomy in which the 
essayist described, by means of photographs, the operative teclmique. 
The patients illustrated were all negresses. In the final step of the opera- 
tion, the essayist sho^ved how a perivulvar cutaneous flap was sutured 
to the anal rectal mucosa. AVith the picture of a negress on the screen, 
the essayist proudly stated to the audience: “Now I take this cutaneous 
fiap and suture it to my anal rectal mucosa.” One wondered how he 
would get himself out of such a difficulty info which he had gotten so 
easily. 

Another commonly made mistake is the incorrect use of tlie word 
^ temperature.” All objects have temperature, whether animate or 
inanimate. Whereas during life the temperature of the human body is 
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dependent upon intrinsic iieat production and external radiation, after 
death tlie temperature of tJie body becomes tliat of tlie surrounding 
medium. Under normal conditions, the body temperature is 98.6° F. 
There may be deviations from tJjis normal tempez*ature in tliat it may 
be above or below normal. When the temperature is above normal, 
file individual lias fever or has an elevated temjjcraturc. However, 
there is the apparent conception that the use of the term temperature^' 
somewhat nicer and does not denote a^severe a reaction. 
I ha ve^- thejm press ion rfia trrn aiiy^pt^^er to use the word ^‘temperature” 
when tlmre is only' a (^iglit pyi^ja"^nd to use the term “fever” when 
there is axl^perpj^xiTi: — rArlfi^uently made mistake is the use of tlie 
word “operate^ as a transitive verb. Whereas it is possible for a 
psyeliiatrist wlio has hypnotized a patient to operate that patient very 
much as one could a mechanical monkey, a surgeon operates upon an 
individual and does not operate him. A fz’equent error which is more 
likely to be made by nurses than physicians is the use of the word 
“hemorrhage” as a verb rather than as a noun, apparently because 
“bleeding” is considered somewhat vulgar. Whereas one cannot deny 
that bleeding in most instances is extremely undesirable, it can hardly 
be considered vulgar or common. Frequently tJiere appears in the 
nurse's notes of a patient's chart, a statement that the patient “hemor- 
rhaged” rather than that the patient bled. As hemorrhage is a zioun, 
it is not possible for one “to hemorrhage, ” but one may have a hemoi'- 
rliage or may bleed. Very frequently made mistakes are the uses of the 
names of certain diagnostic instruments as verbs. So frequently is this 
done that they have become almost correct by right of usage; as examples, 
“to cystoscope/' “to proctoscope,” or “to gastroseope” a patient. A 
C3^stoscope, a proctoscope, and a gastroseope are instruments of diagnosis 
and the respective methods of examination are cystoscopy, proctoscopy, 
and gastroscopy. It is possible to pei’form these diagnostic procedures, 
but one should not use the name of the iiistiaiment as a verb. Instead 
of saying that the patient was cystoseoped, it sliould be stated that a 
c.vstoscopy was done, or a eystoscopic examination was performed. 


Probably one of the most frequently made mistakes is the use of the 
adjectiv^Uubercular” for infections produced by the tubercle bacillus. 
“Tubercular^' denotes morpliology and is descriptive of lesions wliicli 
are nodular and its use should not be limited to lesions produced by the 
tubercle bacillus. Whereas an infection produced by the tubcrelc bacillus 
-is^a tubercular one in that tubercles or nodules are formed, it is equally 
as true that other gmnulomatous Ic-sions, such as actinomycosis or 
lenrosv arc tubercular infections. If one wants to designate an infection 
belli" caused bv the tubercle bacillus, one should use the adjective 
rrferrin- onlv to such a lesion, calling it a tuberculous one. Apparently 
the adiective “tubercular” is thought to denote a less severe uifcetnni 
1 Sem,Ious ce. W.cro». » t.,bcrc»Inr infecon one ,« .vl.,cl, 
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the lesion is nodular, the term referring to the morphologj" of the condi- 
tion, a tuberculous infection is one which is produced by tubercle bacillus. 

Wliereas these errors in speech may seem of little consequence and of 
little importance during the daily work of a busy practitioner, they 
represent a failure to pay attention to details which frequently is of so 
much importance to a phj-sician. It is only bj^ being meticulous in de- 
tails that we, as physicians, will be able to do our best work. In addition 
to this, it should be the obligation of a physician to uphold the dignity 
of the profession not onlj^ by practicing medicine in the best way he 
can, but also by being worthj^ of his doctorate in every sense of the 
word. 

— Alton Oclisner. 


Erratum 

In the article by Emanuel B, Kaplan entitled ‘‘Pathology and Operative Correc- 
tion of Finger Deformities Due to Injuries and Contractures of the Extensor Digit omm 
Tendon/^ appearing in the July issue of the Journal, in Fig. 1 on page 37 under 
the caption “insertions of inteross. ^ ’ within the illustration, the lower longer line, in> 
stead of pointing to the insertion of the interosseous on the otlier side, incorrectly 
points to the insertion of the extensor tendon at the base of the proximal phalanx. 



450 


SURGERY 


dependent upon intrinsic Jieat production and external radiation, after 
death tlie temperature of the body becomes tliat of tlie surrounding 
medium. Under normal conditions, the body temperature is 98.6^ R 
There may be deviations from this normal temperature in that it may 
be above or below normal. Wlien the temperature is above normal, 
the individual has fever or has an elevated temperature. However, 
theie is the apparent conception that the use of the tei’m ^^temperature” 
somcAvliat nicer and does not denote as)severe a reaction, 
f havedhejmpressioxi to use the wo1*d ' ^temperature” 

when there is only' alight pyi^ia^and to use the term ^^fever” when 
there is axh^erpyi^ilr: ^''^requently made mistake is the use of the 
word operate^^s a transitive verb. Wliereas it is possible for a 
psychiatrist who has hypnotized a patient to opei‘ate that patient very 
much as one could a mechanical monkey, a surgeon operates upon an 
individual and does not operate him. A frequent error which is more 
likely to be made by nurses than physicians is the use of the word 
' ^hemorrhage as a verb rather than as a noun, apparently because 

''bleeding” is considered somewhat vulgar. Whereas one cannot deny 
that bleeding in most instances is extremely undesirable, it can hardly 
be considered vulgar or common. Frequently there appears in the 
nurse’s notes of a patient’s chart, a statement that the patient "hemor- 
z‘haged” rather than tliat tlie patient bled. As hemorrliagc is a noun, 
it is not possible for one "to hemoirhage, ” but one may have a hemor- 
rhage or may bleed. Veiy frequently made mistakes ai*e tlie uses of tlie 
names of certain diagnostic instruments as verbs. So frequently is this 
done that they have become almost correct by right of usage ; as examples, 
"to cystoscope, ” "to proctoscope,” or "to gastroscope” a patient. A 
cystoscope, a proctoscope, and a gastroscope are instruments of diagnosis 
and the respective methods of examination are cystoseop.'^", proctoscopy, 
and gastroscopy. It is possible to perform tliese diagnostic procedures, 
but one should not use the name of the instrument as a verb. Instead 
of saying that the patient M’as cystoscoped, it should be stated that a 
cystoscopy was done, or a cystoscopic examination was performed. 


Probably one of the most frequently made mistakes is the use of the 
/ad jecti'^"itubercular ” for infections produced by the tubercle bacillus. 
'^Tuberculai^” denotes morphology and is descriptive of lesions which 
are nodular and its use should not be limited to lesions produced by tJie 
tubercle bacillus. Whereas an infection produced by the tubercle bacillus 

V tubercular one in that tubercles or nodules are formed, it is equally 

as true that other granulomatous lesions, sucli ns actinomycosis or 
lenrosv are tubercular infections. If one wants to designate an iniection 
^ Uarn'er paused bv the tubercle bacillus, one should use tlic adjective 
referring- onlv to sucli a lesion, calling it a tuberculous one. Apparently 
the adjective “tubercular” is thought to denote a less severe infeclion 
than a tuberculous one. Whereas a tubercular u.fect.on .s one n. winch 
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aivatomieally and plvysiologically, vritli the faucial tonsils. Payer’s 
patches are largest and most numerous in the ileum; in the jejunum 
they are few in number, and occasionally they are seen in the duodenum. 
They are situated in the antimesenteric part of the intestinal wall. The 3 ^ 
are most marked in young individuals, become indistinct in middle life, 
and sometimes disappear altogether in advanced life. They are freety 
supplied with blood vessels which form an abundant plexus around 
each follicle and give off fine branches permeating the l^^mphoid tissue in 
the interior of the follicle. This is best demonstrated under the magnh 
tying glass and under powerful transmitted light. Ljnnphatic plexuses 
are especiall}’^ abundant around these patches and empty into the mesen- 
teric lymph nodes. 

Nonspecific granulomatous lesions are commonly present in the small 
intestine, usualty in the distal portion ; in the cecum and at the ileocecal 
junction; and they follow fairly closely the distribution of the aggre- 
gated collections of lymphadenoid tissue. In the aforementioned 
collected series, this represents approximately 58 to 59 per cent of the 
total number of cases. In the remaining cases, the incidence of the 
cases follows comparatively^ closely the distribution of lyunphadenoid 
tissue elsewhere in the alimentary canal especially of the solitaryr fol- 
licles. This seems to be a very remarkable fact. 

The available knowledge regarding pathologic lesions of the intestinal 
lymphadenoid tissue, including the solitary and aggregated follicles, 
indicates an astonishingly large incidence and includes typhoid fever, 
various forms of bacteriemia, status lyunphaticus, tuberculosis, the various 
blood dy^scrasias, a case of agranuloey^tosis reported by Felsen,®^ and the 
various forms of colitis and dy'Sentery\ The development of the lesions 
in ty^^hoid fever is of great interest, especially^ Avith respect to the lesions 
in the various forms of colitis and dy^sentery and with respect to the 
lesions in mesentei'ic adenitis. 

In typhoid fever the swelling and subsequent ulcerations in Pey^'cr’s 
patches and the secondary^ inflammatoiy reaction, etc., in the mesenteric 
glands and in the spleen arc well known. Opinion differs as to whether 
the lesion is a surface infection with organisms that are swallowed, or 
whether the organisms enter the blood stream higher up and involve the 
Foyer’s patches by the hematogenous route. In any event, however, 
the course oC progression of the lesion from Foyer’s patch to the mesen- 
teric gland, etc., seems established. 

The lesions in the ly'mphadcnoid follicles in the various forms of colitis 
and hadUary dysentery have l}ecu amply alluded to in the previous parts 
of this communication. 

2. The Relationship of yonspcciftc Granulomatons Lesions of the Ali- 

mcniary Tract io the Abdominal Lymph Nodes (Mcscnicric Adenitis), 

The lesions in the associated lymph nodes draining the various anatomic 
areas are also of interest in this discussion. 
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THE RELATIONSHIP OF NONSPECIFIC GRANULOMATOUS LESIONS OF THE 
ALIMENTARY TRACT TO THE ABDOi\riNAL LYi^IPHATIC SVSTEfll 


1. The Relationship of Nonspecific G7'anvIo7na of the Alimentary Tract 
to the Solitary and Aggregated Collections of Lymphadenoid Tissue 
Contained Therein . — ^Lymphadenoid tissue is constantly and charac- 
teristically found distributed throughout the wall of the alimentary 
tract in greater or lesser amount. Undifferentiated collections of this 
tissue are found irregularly distributed between areas in which the 
Uunpiiadenoid tissue takes on an added importance because of the de- 
velopmental augmentation of the tissue into definite anatomical struc- 
tures. 

Follicular collections of Lymphoid tissue are found along the ali- 
mentary tract: (1) at the back of the mouth and nose, where there is 
a ring of lymphoid tissue consisting of the lingual, palatine, and 
pharyngeal tonsils; (2) in the lower part of the small intestine, as 
Peyer’s patches; (3) in the cecum, as the vermiform appendix; and 
(4) in the large intestine as solitary follicles. Solitary follicles are also 
found scattered throughout the mucous and submucous layers of the 
small intestines, but they are most numerous in the lower part of the 
ileum. Aggregated collections of follicular hTiiphadenoid tissue are 
especially notable in the fauces and in the lower extent of the small 
intestine (ileum). 

At the fauces the tonsils form parts of a band of lynipliadenoid tissue 
which surrounds the opening into the esophagus and trachea. The 
anterior part of the ring is formed by the lingual tonsil on the posterior 
part of the tongue; the lateral portions consist of the palatine tonsils 
and the lymphadenoid tissue around the auditory tubes; posteriorly, the 
phainmgeal tonsil is situated on the posterior wall of the pharynx. In 
the intervals between these main masses smaller collections of lymphad- 


enoid tissue are present. 

In the small intestine 
nsually loiown as Peyer’s 


the aggregated lymphadenoid collections arc 
patches and corresi)ond, very markedly both 
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B. Acute Suppurative Intra-Abdominal Lymphadcinhs: A small 
mimber of cases in ^vhich the glands are larger and go on to suppura- 
tion. Drainage of the resultant abscess is necessai'y. I am sure that 
some of the cases in this group go down in the records as cases of ap- 
pendical abscess in which the appendix is thought to have sloughed out. 

C. Chronic Granulomatous Form of Mesenteric Adenitis: Cases in 
which an excessive production of inflammatory or granulomatous tissue 
is produced, gluing together glands and adjacent loops of intestine. 
When exposed on the operating table, the resultant mass of tissue is 
large ; the essential parts of the mass are not determinable ; usually no 
help is available from bacteriologic or other laboratory methods; and the 
condition seems most obscure. In the postoperative period fever con- 
tinues for indefinite periods; accumulations of pus break through and 
discharge from the abdominal wound; fecal fistulas form frequently; 
soon the patient becomes very anemic and transfusions of blood are 
necessary repeatedly ; and in the unfavorable cases deal h occurs from the 
debilitating effects of the long, drawn-out illness. 

In the present state of knowledge it must he assumed that all forms 
of adenitis of this type are secondary to a primary lesion in the territory 
drained by the given group of nodes. Inasmuch as the nodes in the ileo- 
cecal angle are related to the terminal ileum, the appendix, and tlie 
ascending colon, one must necessarily look for the primary lesion there. 
Knowledge of any kind concerning the latter is entirely wanting. It 
is, iiowever, distinctly suggestive that in this part of the intestinal tract 
the lymphadenoid follicles are especially abundant and find their best 
development in Peyer's patches. The suggested connection is strongly 
supported by tlie well-known course of events in typlioid fever; i.c., 
ulcei’aiion of the Peyer^s patches, mesenteric adenitis, etc. And the 
eliain of events is further corroborated by similar phenomena which oc- 
cur elsewlicrc in the ])ody. 

The situation is complicated by the fact that in many of the non- 
specific granulomatous lesions described in the literature extensive 
degrees of adenitis and periadenitis arc described, and in thc.se the wall 
of the bowel also becomes involved so that the whole area is fused to- 
gether into one solid mass. AYhcn, in a had case, the tissues arc all 
glued together by inflammatory exudate and tliickening, it is difficult to 
unravel the course of development of the total lesion. The anatomic and 
mievoscopic picture is not always conclusive. Again one must return to 
bacteriologic and agglutination tests if one wishes to make a decision; 
hut, as has been indicated before, this is not always as hel]>f\il as one 
foukl Avish. 

One must rcpojiuiw, thevefovo, that oithcr of tlmso two eouvsos of dc- 
vc'lopmeiU may occur; that tlie difiorcmiatioii is difiicull am] in some 
ca.sos, at least, imposvsiblo. 
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The lymphatic vessels draining the ileum, appendix, and cecum are 
especially numerous. Those draiinng the appendix and cecum are al- 
most as numerous as the ileal group, since the lympli adenoid tissue in the 
appendix and cecum is abundant. Thej^ drain into the ileocolic group 
of glands wliich surround tlie ileocolic artery. Usually a single gland 
is situated between the layers of the meson terioluni of tlie appendix. 

The mesenteric lymph glands situated between the layers of the 
mesenteiy, are, according to Gray,*^^ Deavex*,^® and other anatomists, 
considerably more than 100 in number and azTanged in a number of 
groups; one l^dng close to the wall of the small intestine among the 
terminal twigs of the superior mesenteric artery; a second, in relation to 
the loops and primary branches of the vessels ; and a tliird, along the 
trunk of the artery. 

The mesocolie glands lie between the layers of the transverse meso- 
colon, in relation to the transverse colon, especially with the riglit and 
left colic flexures, and are occasionally found along the trunk of the 
right and middle colic arteries. 

The superior mesenteric glands receive afferents from the jejunum, 
ileum, cecum, veimiiform process, and the ascending and tz’ansverse parts 
of the colon ; their efferents pass to the preaortic glands. 

The inferior mesentei'ic glands are distributed along the course of the 
large intestine distal to the splenic flexui*e extending all tlie way to the 
rectum. The glands drain these portions of the alimentazy canal. 

According to the experimental observations of Thompson, the 
lymphoid tissue of the alimentaiy tract of the z'abbit is normally asso- 
ciated with the presence of gram-positive bacteria. A deflciency of 
vitamin A causes (1) the numbei’s of oz'ganisms in the lymplioid tissue 
to be markedly increased, especially in the lymphoid tissue of the 
verniifoz'm appendix; and (2) a progressive atrophy, so that in the 
later stages when signs of xerophthalmia begin to develop, tlie l 3 unphoid 
follicles were represented by only a thin layer of leucoc^Ues. Kead- 
ministration of vitamin A caused a regenez'ation of the lymplioid fol- 
licles. This work requires confizmzation, but it is suggestive of a reason 
for the decline in the protective meelianism of the organism against 
infection and also for the loss of immunity against bacterial infection 
in vitamin A deficiency. 

j\ry experience with mesenteric adenitis has been described on several 
previous occasions. The experience may be classified as follows: 

A. Acufc fnfra-Addomim^ Cases occur in which the 

clinical picture resembles very maihedly tliat of an acute attack of 
appendicitis and in which the pathologic anatomic findings consist of 
moderately enlarged glands which, microscopically, show a simiilc 
} -ncrolasia No gross changes are demonstrably visible in the appendix 
nr 5n tile neighboring coils of small or lai-ge intestine, and the entire 
process subsides in the operatively proved cases spontaneously. 



RECENT ADVANCES IN SURGERY 


457 


desmoid tumors. I remember several instances of this kind. The 
microscopic, picture did not yield any information and the AVassermann 
reaction was negative. AVhilc some of these may be associated wdth a 
foreign body, others furnish no adequate information regarding their 
etiology. Schloffer^^® has described somewhat similar cases “which oc- 
curred after lierniotomy operations, 

5. Inflanwiatory Masses in the Omentum . — Similar inflammatory 
masses are found in the omentum and have been described b^’^ Braun.^^ 
As a general rule, no etiologic cause can be discovered except occa- 
sionally when they are found associated “^dth the irritation accompany- 
ing the constant passage to and from a hernial sac. 

Inflammatory adhesions, thickenings of the omentum, such as are 
found in the neighborhood of infections or when constricted in a hernial 
sac, extensive flbrosis about the site of an ulcer, and these larger masses 
of inflammatory hj^perplasias are all of similar causation and develop- 
mental process. They differ in the degree of momentum and period of 
activit}^ in the relative piling up of granulation or reparative tissue as 
compared to the destructive process, and continue as long as the in- 
fective or necrotic process remains unconquered. Thus, if no complica- 
tion occurs, such as an obstruction of the bowels, the gi’anuloma may 
grow to an easily palpable size, ma}’' include adjacent tissues in its 
mass, and may possess areas of softening or ulceration in contradistinc- 
tion to other areas of indurated firmness. Indeed, the clinical picture 
resembles that of a malignant tumor. Neighboring glands are fre- 
quently enlarged, thus adding to the deception. 

The inflammatory hyperplastic masses correspond to the infective 
granulomas first described in this eountrj^ by Senn.^^^ He described 
a granulomatous tumor, the result of a necrosis of tissue, usually due to 
some mechanical constriction of blood supply to the involved tissue, fol- 
lowed by a low grade infection, and followed finally by a reparative 
process. The necrosis, lo\v-gi'ade infection, and reparative process go 
liand-in-hand, but the reparative process predominates, resulting in a 
piling up of granulation tissue until a tumorlike mass is formed. In 
other words, we have a breaking down and a building up with the latter 
conquering. 

6. Pelvic cxudaics as a post-partum complication or accompanying in- 
flammatory pelvic disease are well knomi as well as the large extent 
to which they can grow. The origin of the infection is in tlie uterus or 
tubes; the tubes are thickened, rigid, and the ends are closed; the granu- 
lomatous tissue spreads out from the latter into the pelvic retroperitoneal 
space and often extends considerably above the pelvic brim, Adliesions 
of neighboring, secondarily infiltrated coils of rectum, sigmoid, or .small 
inte.stino add to the total mass. The mass of gi*anuloniatous tissue 
spreads by lymphatic extension. When spontaneous healing occui-s, all 
of tliis excess granulomatous tissue completely disappears so tliat liardly 
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A COMPARISON OF NONSPECIFIC GRANULOMAS OF THE INTESTINAL TRACT WITH 
OTHER SOMEWHAT SIMILAR HYPERPLASTIC INFLAM3\rATORY MASSES 

1. Inflammatory Sivellings iii the Neck Resulting From Cervical 
Adenifts, group of inflammatory swellings in the neck situated in 
and about the cervical l^onph glands becomes of interest at this point 
of our discussion. It is well known that the point of origin for cervical 
IjTOphadenitis may be (a) undemonstrable, (b) demonstrable in or 
about the teeth, or (c) demonstrable in the pliaryngeal lympliadenoid 
tissue and tonsils. In any case the neck lesion may be as follows: 

A. The lesion is limited to the glands with little or no periadenitis. 
This z*ep resents the counterpaz’t to simple inflammatory mesenteric 
b^pliadenitis. 

B. Adenitis which goes on to suppuration. 

C. The gland lesion is surrounded by extensive amounts of inflam- 
matoiy exudate which oftentimes spreads into neighboring tissues and 
attains very large dimensions. 

The similarity betiveen the anatomic structures involved, pharyngeal 
and intestinal tymphadenoid tissue, tonsils and Fever's patches; the 
fact tliat both of the areas are parts of the alimentary tract; cervical 
and mesenteric Ijmiph glands; and tlie nature of tlie resultant lesions 
both in the neck and in the abdomen is most obvious. 

In the neck, most marked examples of this type of liyperplastic, in- 
flammatoiy, granulomatous swellings are the woody C^lwlz phJegmonc^^) 
phlegmons of the neck. These are extensive az’eas of solid indurated 
granulomatous swellings, involving glands and periglandular tissues, 
often extending dovm to and below the clavicle and spreading onto the 
chest wall. They are accompanied fever, prostration, and deterioi*a- 
tion of the heart and circulation ; usuallj" tliej^ do not break down into 
large abscesses, although microscopic abscesses are distributed througii- 
out the indurated tissue and may result fatally. Tliese lesions have no 
evidences of syphilitic infection. They remind one i^ery much of the 
extensive degrees of inflammatory gi^anulomatous exudate wliieli one 
sees in the belly in association with gland and intestinal conditions. 

2. Inflammatory hone lesions frequentb" are surrounded bv excessive 
amounts of granulomatous tissue. This becomes especially marked about 
the lower jaw. The new tissue is usually situated between the perios- 
teum and the bone and in the periosteum itself. 

3. Foreign Body Granulomas.— In the abdomen masses of hyperplastic 
inflammatory granulomatous tissue may surround the path of a foreign 
bodv in its attempted or completed passage from an intra-abdominal 
visciis to the skin. Sometimes the foreign body is not di.scovcrcd. 

4 Inflammatory Masses in the Abdominal Wall Simulating Desmoid 
T.inmrs— Large inflammatoiy masses are found from time to time 
iuwted in and behind the tissues of the abdominal u-all. They simulate 
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2. That it is due to S07ne neurotrophic disturhance . — ^At the present 
writing, knowledge regarding disturbances of the vitamin content of the 
body is still being developed. Certainly we have no knowledge regarding 
any possible relationship between any such disturbance and any form 
of granulomatous lesion of the intestinal tract. In looking for any 
possible connection, it is conceivable that the initial stages of any 
anatomic change (spasm, hypex'emia, relative anemia, etc.), functional 
change (anoxemia or other obtuse chemical changes), or symptomatic 
manifestations (diarrliea, hemorrhage, pain, etc.) might be due to dis- 
turbances in the quantity or quality of a single vitamin or group of 
vitamins available in tlie body. Nevertheless, it is difficult to believe 
that the late stages associated with intramural infection, abscess, fibrosis, 
etc., could result from this disturbance alone without the addition of 
other factors. 

Whatever knowledge we have available at the present writing indicates 
a fairly close relationship between disturbances of vitamin content and 
neurotrophic change (hitherto obscure forms of neuritis, such as, for 
instance, beriberi, pellagra, etc.). So that whatever relationship there 
might be between any ueurotroplxic disturbance and a granulomatous 
alimentary tract lesion probably would take place by way of some 
vitamin disturbance and would prolxably be initiated by the latter. At 
the present state of our ImoAvledge, both vitamin disturbance and neuro- 
trophic changes must he considered together. 

3. That it is immarily or essentially an allergic manifestation. — Sensi- 
tization of various body areas or organs to chemical, bacterial, or other 
toxins occurs as a primary manifestation or as a secondary phenomenon 
following definite forms of infection or toxemia. There is considerable 
ground for believing, especially from the way the sympiomntology of 
the various forms of colitis (using the latter term in its broadest sense) 
behave, that the relatively sudden intensifications, exacerbations, and 
rcmidovseonces of symptoms might be based upon an allergic mechanism 
and might he associated with tlie sensitization of the alimentary tract 
to the primary cause of the disease. 

Taking the three preceding factors together, it is not an easy matter 
to formulate accurately the relationship of any one of these to each 
other, or to the disease under discussion. Nevertheless, while if scorns 
that many times one or all of these factons play a part in enhancing 
the anatomic changes or clinical manifestations, it is difficult to believe 
that any of them are the direct inciting cause of nonspecific granuloma 
of the alimentary tract. 

4. That it is caused by secondary invasion of the wall of the alimentary 
canal from an extrinsic lesion (lymph nodes). — rphanU'*’ lias suggested 
that an infection occurs in the ileocecal area which has but slight local 
cffe(*t on tlie mucous rncmlrrane. hut a marked secoiulary effiect on the 
glands in tin* drained aiva; an ileoeeenl lymphadenitis bceomc.s eslab- 
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a vestige of it reaiaiiis, Ne^v^ertheless, recrudescences of the pvooess nnd 
the exudate formation occur commonly with reproduction of the entire 
Patliology, until the g^aiecologie organ or oigaiis wliich initiate tlie lesion 
are reiuo^^ed. 

One knows tliat mau}^ of tliese are due to gonorrheal infection. In 
tlie others tlie ordinary forms of bacteria are found. Anatomically 
there are some similarities between the pelvic exudate and the intra- 
and extramural exudate which characterizes intestinal nonspecific gmn- 
iilomatous lesions. 

7. Inflammatory Lesions FoUotving YasctiJar Disfarhances in flic Wall 
of the Boivel — A trpiea} example of this is the tubular stenosis which 
occasionally follows the reduction of a strangulated loop of bowel from 
a hernial sac. The lesion, however, has none of the characteristics of 
a nonspecific or other granulomatous lesion and is a pure fibrous atrophy 
resulting in a stenosis involving the entire length of bowel in which 
the circulation was compromised, 

8. Simple Penetrating Ulcer of the Intestine . — The extraordinary 
amount of thickening whicli sometimes surrounds tlie site of a walled-off, 
simple penetration or perforation is essentially a peritoneal plienomenon 
and shows none of the characteristics of an intestinal lesion. The per- 
foration itself is usualty an embolic lesion. 

9. Badiation Lesions .^ — Granulomatous lesions accompanied by ex- 
traordinary intensity of pain, scarring, fibrosis, and ulceration occur 
also after radiation therapy. The most common and best example is the 
form of proctitis which follows radiation therap.y with radium for 
carcinoma of the cervix uteri. Tiiis form of granuloma, of course, lias 
nothing in common witli the form of granulomatous lesion wliieh is tiie 
subject of this discussion. 

10. Intestinal Sarcoidosis . — ^According to Longcope,^^^ lesions resem- 
bling Corr and Boeck's^^ sarcoidosis have been described as occurring in 
the intestinal tract, particularly in tlie lower ileum and in the cecum, 
and some relationship has been suggested between this lesion and non- 
specific granuloma. The pathologic lesions of sarcoidosis are most 
ehai'acteristic, however, and consist essentially of an cpitlielioid miliary 
tubercle which does not resemble in any way the microscopic picture of 
nonspecific granuloma. Whatever superficial resemblances occur result 
from the complete fibrosis which replaces the tuhercle-lilcc formations 
in the process of hcaVmg. 

DISCUSSION 

111 discussing the etiology' of nonspecific granuloma of tJic gastroin- 
testinal tract, the following possibilities arc present : 

1 That it is due to some vitamin deficiency. 

^ v-irlous form?: of noopUvsla obviously are not in any way n^socintva vvItU 

under discu5Mon. 
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statement of Wiukelstein.^*^'* There is no other eorroboratioix available 
at the present time. A personal communication from Bargen, of the 
Majm Clinic, tells me that there this question was thoroughly investi- 
gated and for want of evidence discarded. 

Most of Felsen^s evidence is based upon bacteriologic agglutination 
and bacteriophage studies. Accoi'ding to AVinkelstein,^^^ who presents 
a somewhat opposing viewpoint : 

''The identification of the organisms requires great care. The cul- 
tural characteristics alone ax’e insufficient. In fact, using the cultural 
characteristics alone for diagnosis, one would be forced almost each day 
to report atypical B, coli obtained from various sources (gall bladder, 
genito-urinary tract, normal stools) as dysentery organisms. The ag- 
glutination in high titre of the organism by specific sera is absolutely 
essential for the diagnosis of an organism as a bacillary dysentery 
strain. . . . 

"Agglutinins for dysentery organisms, while usually not of a very 
high titre, may occur in the blood of normal people. 

"The mere finding of agglutinins in the blood is not diagnostic of 
bacillary dysentery. Gross agglutinins from closely related bacteria 
(B. coli) may also confuse the situation. Agglutinins may appear and 
disappear rapidly, or, may appear late, or, may not appear. ^ ^ 

As far as the bacteriophage goes, Winkelstein points out that a weak 
bacteriophage for J5. coli is commonly present ; and if, for various rea- 
sons which he points out, it should become strongly lytic, a similar effect 
can be obtained upon closely related stock organisms of the dysentery 
group. So that the mere finding of a dysentery bacteriophage does not 
necessarily prove the dysentery bacillus origin of the infection. How- 
ever, at the Mt. Sinai Hospital, "the finding of a dysentery bacterio- 
phage in a fairly high percentage of the cases of ulcerative colitis of 
undetermined etiology and not in normal and miscellaneous controls, is 
assumed to be somewhat suggestive of the dysentery origin of the dis- 
ease but for the reasons just cited, not conclusive evidence. ' ^ 

There is no sharp line of differentiation or demarcation clinically be- 
tween the late stage colitis and the granuloma groups. Anatomically, the 
pathologic changes can present very similar pictures. Frequently there is 
great difficulty in obtaining adequate and/or reliable bacteriologic data 
upon which an opinion regarding the etiology of the given lesion can be 
based. Everyone of experience has seen the transition from one to the 
other type of lesion in t!ic same ease and, according to Winkelstein, this 
is particularly true of the group of lesions in the terminal ileum. 

6. Thdi if IS rfuf io some comhimtdon of facioVsS indicated hi the pre* 
ceding items, 

7. That if {s the end or ierminul stage of some 2 >rcccding lesion and 
that it is due to a sccondamj invader, or to a mixed tn/crfio?i with or- 
ganisms which have not get been identified: or, 
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lished.^ Combining this with the work of Eeiciiert and Mathes^^^ that 
iiiitating and seierosing materials injected into the mesenteric and sub- 
scrolls lympliatic vessels produce sclerosis and thrombosis of the Ijon- 
pliaties, leading to a chronic I^miphedema, Upham arrives at the con- 
elusion, based upon these two hypotheses, regarding tlie origin of 
regional enteritis : tliat degenerative processes in the ileum or what- 
ever portion of the intestine may be involved, follow, and that regional 
enteritis is tlie endstage, tlie primary stage being mesenteric lymphad- 
enitis from upper respiratoz’y tz'act infectiozz (Pz'ibz'am ’s hypothesis). 

It seems to me that the opinion expressed by Upham, Pribram, etc., 
that tlie same etiologic factor which causes the enlarged nodes 

also causes the intestinal lesions simultaneously, which, so to speak, puts 
the caz’t befoz’e the hoz’se, has izz no way been pz'oi^ed and seems to me to 
be inaccurate. Tlie more correct vieivpoint in my opinion is that tlie in- 
testinal lesion comes hi'st ; that the lymph nodes are secondary thereto ; 
and that tlie latter have no sepai'ate etiologic basis. I think that the 
error has been made in the last group of mesenteric adenitis cases de- 
scribed in which excessive amounts of inflammatoi'y exudate foimi and 
in which it is more than easy for confusion to occur in tlie intei’pi*etation 
of the demonstrable anatomic picture. 

5. That it is due fo some specific infection such as infection hy the 
Bargcid^ organisms, hy an organism of the dysentery group, etc . — ^At 
the Mayo Clinic, Bargen^s^^ organism is found in 90 per cent of the 
eases; the finding is cozTobo 2 *ated animal repi'oduction of the disease; 
azid a vaccine, a cultizi'e filtz'ate, and a therapeutic hoz*se serum have been 
developed which ai’e said to be lielpful. The work lias not been accepted 
in many qnai'ters and Bi'own-^ and Paulson, of the Jolins Hopkins 
Hospital, have been particularly outspoken in their criticism, basing 
their conclusions on the following items; (a) that only one-third of the 
cases wex’e studied; (b) that they do not approve of the agglutination 
methods; (c) that Bargen’s work was not properly controlled; and (cl) 
that the bacteriologic ehai'acteristics of the oiganism were not constant. 
In addition, Paulsozz was able to reproduce similar lesions in i*abbits witli 
oz'ganisms noi’mally present in healtln- individuals. It seems, therefore, 
that the best one can say for Bargeii’s^^ organism is that the work 
needs considei'able corroboration before it can be accepted. Tlie opinion 
in many cii'cles is that Bargen's oi'gaufsm is a secondary invader. 

Infection by organisms of the dysentery group has assumed and con- 
tinues to assume a dominating position. Tlie entire subject seems in- 
timately bound up with tlie various forms of colitis. 

FelsenV^ contention that nonspecific granulomatous lesion.s of the 
intestinal wall are primarily infections by oignnisms of the dysentery 
is a further exposition of Hurst suggestion, in which the late 
% ^ of the dvscnterv infection becomes a nonspeeihe granuloma, has 

fo?nd only slight corroboration in the carefully resfriefed and guarded 



recent advances in surgery 


463 


3. Arnsperger: Ueber entzundliclie Tumoren der Flexura sigmoidea; Grenzegeb. 

d. Med, u. Chir. 21: 557, 1917. 

4. Aschner, Paul, and Grossman, Sidney: Gastritis and Duodenitis in Pelation 

to the Ulcer Problem, Surg., Gynec. & Obst. 57: 334, 1933. 

5. Aschoff: Pathologischen Anatomie, Berlin and Leipzig, 1922. 

6. Ashurst: Ann. Surg. 47: 300, 1908. 

7. Bachlehner: Brunts Beitr. f. Ivlin. Chir. 124: 103, 1921. 

8. Bagnaresi, S.: Contributo radiologico e clinico all studio dei tumori dellbleo, 

Arch, di radiol. 7: 745, 1931. 

9. Banks, B. M., and Bargen, J. A.: Arch. Xnt. Med. 53: 131, 1934. 

10. Bargen, J. A., and Brust, J. C. M.: New England J. M. 210: 692, 1934. 

11. Bargen, J. A., Brown, P. IV., and Rankin, F. IV.: Surg., Gynec. & Obst. 55: 

196, 1932. 

12. Bargen, J. A., and Mayo, C. W.: Proc. Staff Meet. Mayo Cllin. 9: 257, 1934. 

13. Barker, L. F.: Internal. Clin. 3: 1931. 

14. Barrington- Ward, L., and Norrish, K. E.: Crohn’s Disease or Regional 

Ileitis, Brit. J. Surg. 25: 530, 1938. 

15. Barron, M. E.: Simple Non-Specific Ulcer of the Colon, Arch. Surg. 17: 355, 

1928; Surg., Gynec. & Obst. 50: 870, 1930. ^ . 

16. Bell, L. P.; Mesenteric Lymphadenitis Simulating an Acute Abdominal 

Condition, Surg., Gynec. & Obst. 45: 465, 1927. 

17. Bell, H. G.: Calif. & West. Med. 41: 239, 1934. 

18. Binnev, Horace: Non-Specific Granuloma of Ileocecal Region, Ann, Surg. 

102: 695, 1935. 

19. Bissell, A. D.: Ulcerative Ileitis, Am. J. Surg. 99: 957, 1934. 

20. Bloom, A. R.: Lesions of the Small Bowel, Am. J. Cancer 18: 296, 1933. 

21. Bockus, Henry L., and Lee, Walter Estell: Regional (Terminal) Ileitis, 

Ann. Surg. 102: 412, 1935. 

22. Braun, Heinrich: Ueber entzundliehe Geschwulste des Netzes, Arch. f. 

klin. Chir. 63: 378, 1901; Ueber entzundliehe Geschwulste am Darm, 

Deutsch. Ztschr. f. Chir. 100: 1, 1909. 

23. Brown, P. W., Bargen, J. A., and Weber, H. j\t.: Chronic Inflammatory 

Lesions of the Small Intestine (Regional Enteritis), Am. J. Digest. 
Dis. & Nutrition 1: 426, 1934. 

24. Brown, P. W., Bargen, J. A., and Weber, H. M.: Proc. Staff Meet., Mayo 

ain. 9: 331, 1934. 

25. Bull, W. T.: Accidents Which May Follow Removal of Portions of the 

Omentum in Operations for Hernia, Ann. Surg, 17: 269, 1893, 

26. Christopher, Frederick: Infianimatory Tumors of the Cecum Simulating 

Appendicitis, 1938. 

27. Clark, R. L.: Proc. Staff Meet. iNlavo Clin. 13; 535, 1938. 

28. Clifton, H. C., and Landry, B. B.: Boston M. & S. J. 8: 197, 1927. 

29. Clute, H. j\[.: Regional Ileitis, S. Clin. North America 13: 561, 1933. 

30. Coffen, T. H.: Non-Specific Granuloma of the Intestine Causing Intestinal 

Obstruction, J. A. M. A. 85: 1303, 1925. 

31. Coffey, R. C.: Ann. Surg, 83: 364, 1025. 

32. Combe, C.: A Singular Case of Stricture and Thickening of the Ileum, 

TV. Coll. Phys., London 4: 10, 1813, 

33. Connell, P. G.:‘ Regional Ileitis, Am. J. Digest. Dis. & Nutrition 6: 438, 

1936. 

34. Cope, Zachary: Surgical Aspects of Dysentery, London, 1920, Oxford Medi- 

cal Publications. 


35. Corr, Philip, and Boeck, Win.: Clironic Ulcerative Enteritis, Am. J. Digest. 

Dis. Nutrition 1: 161, 1934. 

36. Crohn, B. B., and Berg, A. A.: Right Sided (Regional) Colitis. J. A. M. A. 

110: 32, 193S. 

37. Crohn, B. B., Ginzburg, Leon, and Oppenheimer, G. D.: Regional Ileitis, a 

Pathologic and Clinical Entity, J. A. M. A. 99: 1323, 1932. 

38. Crohn, B. B., and Kosenak, B. IX: A Combined Form of Ileitis and Colitis, 

J. A. M. A. 106: 1, 1936. ’ 

30. Crohn, B. B.: Widening Conception of Regional Ileitis. Am. .T. Digest. Dis. 
& Nutrition 1: 06. 1034. 


40, Culbertson, Terminal Ileitis, Resembling Clinieallv an Ovarian Cvst 

With Twisted Pedicle. Am. .1. 01>st. Gynec. 28: 456,* 1934. 

41. Cuslnvay, B. Chronic Cicatrizing Enteritis, Regional Ileitis (Crohn). 

lllmois M. J. GG; o2,), 1934. ' 


42. Dulriel; Brit. M, .1. 2: 106S, 1013, 


462 


SUliGERY 


S. That it 15 the end rcsMlt of more than one preceding in/nii5ic lesion 
and is cctnsedf with or without the aid of some of the other factors men- 
tioned hy the transfer of a surface (mucous membrane) lesion, to the 
deep layers of the tvall of the alimentary canal. 


SUJBIAKY AND CONCLUSIONS 


The available facts reviewed in tliis communication indicate that 
hypertrophic granulomatous lesions are encountered in infections with 
amoebae, in infections by various strains of the dj’sentery group, in tlie 
group of so-called nonspecific ulcerative colitis, associated with pre- 
viously^ existing conditions, such as diverticulitis, or as a chronic de- 
velopment unassociated apparently with any preceding condition. 
Similar lesions arc found in the post-partuni period or associated with 
inflammatory disease of the adnexa. In addition, somewhat similar 
lesions are found in the neck and under otlier conditions in the ab- 
dominal cavity unassociated with the intestinal tract, so that it seems 
tliat the granulomatous lesion is rather widespi*ead in tlie body and of 
a diverse protein character. In any case, in the gastrointestinal tract the 
characteristic part of the lesion consists in a spread of a surface lesion to 
an intramural position in the wall of the alimentary canal. Essentially 
tlie lesion seems to be a form of clironic infection of the lympliatic ap- 
paratus of the deeper layers of the bowel wall which implicates the 
soiitaiy and aggregated collections of lymphadenoid follicles, the 
lymphatic channels, and the associated iympli nodes in the appropriate 
part of the mesentery. During the development of the lesion, the 
oi'iginal agent of infection common^ disappears and secondary infec- 
tion takes place. As a consequence of this, intramural abscesses form. 
During the healing or attempted healing of tlie latter, cicatrization is 
accompanied by the excessive production of sear tissue; and the latter 
causes a hypertrophic thickening of the bowel wall witli subsequent 
stenoses. 

In view of the several different original etiologie factors or condi- 
tions, it seems difficult to ascribe this lesion to any one original cause. 
My o^yn opinion inclines me to the belief that the nonspecific granu- 
lomatous lesion is a nonspecific one, not only liecausc some original 
specific factor has disappeared, but because the gz'anulomatous lesion 
mav follow more than one somewhat similar or distinctive agents or 
conditions; and that the granulomatous part of the lesion represents an 
end result of a diversely initiated lesion of bowel infection marked by 
final or secondary intramural infection and subsequent evicleneas of an 
attempted overproduetive but unsuccessful liealing. 
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appendix and peritonitis either localized or generalized becomes the important 
consideration. Once peritonitis has developed, conservative management is in- 
dicated because of the characteristic tendency of the peritoneum and omentum 
to localize the process with adhesions. Surgical intervention during this stage is 
undesirable because the manipulations of the surgeon result in the breaking down 
of these protective adhesions and the consequent dissemination of the infection. 

The most common complications of appendical peritonitis are virulent infection, 
residual abscesses, and pylephlebitis. A succinct discussion of the incidence, 
clinical manifestations, diagnostic criteria, and proper management of each of 
these complications was then presented. Emphasis was placed upon the Nather- 
Ochsner extraserous approach in the drainage of subphrenic abscess. 

These three presentations were discussed together: Claude E, Dixon, Rochester, 
*Minn., stated that he is convinced of the value of intraperitoneal vaccination, 
especially in surgery of the colon. He cited a series of 180 such operative cases in 
which intraperitoneal vaccination was performed with a total mortality of 6 per 
cent, as compared with a similar series in which vaccination was not done with a 
total mortality of 17 per cent. In studpng the cellular response to intraperitoneal 
vaccination, he found that the peritoneal fluid count rose from 2,000 to 96,000. 

Fred Coller, Ann Arbor, ^lich., stated that peritoneal immunity is due to a 
iiJT>erproduction of leucocytes and that the prognosis can be determined by study- 
ing the bacterial and cell counts on a smear of one drop of the peritoneal fluid. 
I^ hercas the local peritoneal reaction is important in the prognosis, of equal sig- 
nificance is the general condition of the patient. Every attempt should be made 
to combat distention, dehydration, and anoxia by appropriate therapeutic measures, 
and operative manipulation in the peritoneal cavity should be reduced to a 
minimum. Coli bactrogen should not be employed routinely in abdominal opera- 
tions but is indicated in cases in which gross contamination has occurred. 

F. Shelton Horsley, Richmond, ^ a., stated that he treats all cases of appendi- 
citis, regardless of the stage of the process, by immediate operation. The Mc- 
urnc\ incision is employed routinely. IMie operative removal of the appendix 
consists of ligation, severance with the cautery, and cauterization of the stump 

It i pure phenol. In a series of 88i5 cases of appendicitis treated in this manner, 

I here were 5 deaths. 


W. Wayne Babcock, Philadelphia, Pa., staled that there are four important 
factors in the consideration of peritonitis: (I) toxic, (2) propagative, (3) diflus- 
Hig, and O) protective factors. He discu.sscd the principle of - internal exteriori- 
zation the treatment of appendical abscess and presented slides illustrating 
use o g ass lamp chimney drains- to which is applied constant suction. 

Alton Ochsner, New Orleans, La., emphasized the necessitv of differentiating 
appendicitis and appendical peritonitis because of the diflere^ce in prognosis and 

‘ frequent and most serious complications of ap- 

pem icitis IS subphrenic abscess. This is shown by the fact that in a series of 

hiictel ^uJiplircnic abscess recently analyzed by Dr. Ochsner and 

1 chad DeBalvC:^, Now Orleans. La. (Intenml, Abst, Surg 6G* 4‘>0 IbSSl iho 

origin was from the appendix in 30.0 per cent The nV tt ' 

iu 1 ., V 1 . ‘ gravity of this complication 

IS iHnstrated by the fact that in a <erioc a it . * , 

, r. A, .. series of .^,03b collected rases the ceneral 

mortalitv urns 0.3.5 per cent. The nf ^ 

ieirfi^»i,i., ■ T ^ r t ‘ ^ uf localization of subphremc abscess is of 
.articular «,«n,ficanc,. from the stun.lpoiut of treatment. In n soric of I IT' col 
lected cases, the subphrenic ab'sciw^ i ^ 

I u... left Jtc iu at.:! ;;; 1-r 

mi'i rptropcritoni'nllv in 'JUS (Mr, nor cont'l I’” i '' 

mothoa of aniinn.o of th...,, „i;cer.e. T1 n. of ’tr' T', 

i nils, of 391 collected cases drained 
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F red COLLER, Henry K. Ransom, and Charles Sherrill Rife, Ann Arbor, Mich.: 

Further Experimental Studies on Reaction of the Peritoneiun to Trauma and 
Infection. — The authors performed various abdominal operative procedures, such as 
gastroenterostomy, enterocolostomy, colostomy, and ^ * precolostomy, on the dog 
in an attempt to determine experimentall 3 ’ whether the peritoneum can be pro- 
tected against infection. Bacillus coli organisms were used as the infective agent 
and the minimum lethal dose by intraperitoneal injection was found to be “one- 
fourth slant. ^ ' Whereas the survival time of the animals was used as one criterion 
for determining the degree of immunity conferred on the peritoneum by the 
various operative procedures, the cellular response of the peritoneum, i.e., the 
mobilization of polymorphonuclear leucocytes and the amount of phagocytosis, 
was considered a better quantitative method. The results of inoculation two weeks 
after an operative procedure such as colostomy showed a marked increase in the 
total leucocyte count of the peritoneal fluid but considerably less if the inocula- 
tion was done four weeks after the operative procedure. The authors concluded 
from their studies that not enough immunitj- was conferred on the peritoneum by 
such operative procedures to justify stage operations. 


Bernhard Steinberg, Toledo, Oliio: Stages in Peritonitis Based on the Defense 
Mechanism in Relation to Treatment. — Peritonitis is a progressive condition char- 
acterized by three stages; (1) the primary stage, in which the defense mechanism 
is maximal; (2) the secondary stage, in which the inhibitory elements become 
manifest; and (3) the tertiary stage, in which irreparable damage to tissue occurs. 
From the prognostic as well as the therapeutic standpoint, it is important to deter- 
mine the stage of the condition. In the primary stage the body defense mechanism 
can be enhanced by the use of bactrogen. In the secondary stage this procedure 
is of no value. Attempts should be made to conserve the cardiovascular system. 
Small transfusions (200 c.c.) are helpful. In the tertiary stage there is little that 
can be accomplished. The respective stages can be determined by examining 
nueroscopically a smear of the peritoneal fluid obtained at operation or by a 
sneciallv devised aspirating needle. Numerous leucocytes and only three bacteria 
or less in a high-powered field characterize the first stage. Fewer leucocytes and 
four to .six bacteria suggest the second stage. Leucocytes in process of disintegra- 
tion and ten or more bacteria indicate the tertiary stage. 


George D. Billy, Miami, Fla.; Complications of Appendical Peritonitis. Em- 
hSs Ja. placed upon the nece..sity of cli.stinpui.hinK between nppen. .e.f ., nnd 
Lritomti* In the former the inflnminntory proce.-s ix limited to the 
surgical intervention is indicated. On the other hand. 
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sis. The authors explained the development of these complications on the basis 
of three factors which combine to produce a fall in blood pressure and conse- 
quent cerebral anoxia: (1) the anesthetic, (2) the operative procedure, and (3) 
a pre-existing cardioeirculatorj^ disfunction which may or may not be apparent. 
The prevention and treatment of these complications were discussed briefly. 

Henry K. Beecher, Boston, Mass., in the discussion, agreed with the authors 
that cerebral anoxia is the likely cause of these complications. However, he 
disagreed with the concept that pre 'existing vascular lesions were an imj)ortaiit 
factor. He suggests that the investigations, especially as regard the micro- 
scopic studies, should be controlled better by routine autopsy material. 

r. H. Lewy, Philadelphia, Pa., also discussed the presentation and directed 
attention to vasolability as a possible factor in the development of these com- 
plications. 

Alton Ochsner and Michael BeBakey, New Orleans, La,: Thrombophlebitis, 
the Hole of Vasospasm in the Production of the Clinical Manifestations. ^The 
authors expressed the opinion that the concept that mechanical blockage of the 
venous and lymphatic systems is of primar 3 ^ significance in the production of 
the clinical manifestation in thrombophlebitis is inadequate. In the light of their 
clinical and experimental investigations, it is believed that many of the symp- 
toms and signs are due to vasospasm in the arterial and venous systems and that 
the vasoconstrictor impulses originate in the thrombophlebitic segment. Numerous 
reported clinical observations have indicated that a localized thrombophlebitic 
process can initiate a marked vasospasm. The authors briefly described their 
clinical and experimental investigations which demonstrated the occurrence of 
vasospasm in the presence of thrombophlebitis. They were able to show that 
the vasoconstrictor impulses originate in the involved segment and are trans- 
mitted over the sympathetic nervous system. Because of the vasospasm, there 
result increased filtration pressure, relative anoxia of the capillary endothelium, 
and diminution in the flow of lymph, all of which increase the amount of peri- 
vascular fluid. Accordingl}’, by interrupting the vasoconstrictor impulses by pro- 
caine hydrochloride infiltration of the sympathetic ganglia, there is produced a 
ro-establishment of the normal exchange of intravascular and perivascular fluids. 

This method of therapy' has been employed in fifteen cases with seventeen 
thrombophlebitic processes and the results presented. There was prompt and 
permanent relief of pain in all instances. In one-half the cases the temperature 
returned to normal within forty-eight hours and in the other one-half, wdthin 
one week. In over one-half the cases the edema subsided in eight days and in 
the remaining cases, within twelve days. Sixty per cent of the cases were dis- 
charged from the hospital as cured within eiglit day.s after the institution of 
therapy. 

In the tiiscussion, GiSza de Takats, Chicago, III., .stated that the dramatic rc.^iilts 
obtained by the authors deserve wide attention. The concept that reflexes orig- 
inate from tlio site of a vascuhir block has been demonstrated and its significance 
in the treatment of acute vascular occlusions realized. He referred to the in- 
vesfigntions by himself and George K. Tenn, Chic.ago, HI., which .showed that 
Mignl reflexes originate from the occluded pulmonary artery in pulmonarv em- 
i.olism and radiate to the heart, bronchi, and gastrointestinal tract. He* cited 
perMinnl observations confirming the authors^ results. Thn.s, not infrequentlv the 
hard edema )>resont in patients sufTcring from Buc^ger^s disease and resi^f.ant 
to rest in bed may disappear promptly after sympathoctomv. Svmpathetie dener- 
vatiun readily relieves the hard trnnmatir edema of «udeck V atrophv. Whereas 
sympathetic block produces greater vasodilatation, in the milder cas;s of throm. 
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transpleurally and 327 cases drained transperitoneaJJy, the niortaHtj- rates ^vcre 
36.2 per cent and 35.1 per cent respectively; ndiereas, of 2U cases having extra- 
serous drainage; the mortality ^vas 20.8 per cent. 

Walter M. Boothhy, Charles W. Mayo, and W. Randolph Bovelace, H, Rochester, 
Mum.: One Hundred Per Cent Oxygen; Indications for Its Use and Methods 
of Its Administration to Surgical Patients. — A brief revieu* of the indications 
and value of oxygen therap^’' was presented. Whereas the A*nrious methods prc- 
iously described for the administration of oxygen in the i/jspired air permitted 
onl^ oO to 60 per cent concentration, the present method utilizing a specially de- 
vised mask allows 100 per cent concentration, according to the authors. It pre- 
sumably has the advantages of simplicity*, efficiency, and economy. The authors 
stated that it is of special value in shock, coronary thrombosis, pulmonary em- * 
bolism, gas gangrene, intestinal distention, and for the relief of headache which 
follows encephalography. 

Alvan Ii. Barach, New York, N. Y., in the discussion, stressed the value of 100 
per cent oxygen therapy in peripheral circulatory collapse, pneumonia, coronary 
occlusion, and asthma. However, it should not be administered continuously 
longer than two days because of the irritation to the endothelium, 

Jacob Fine, Boston, Mass., stated that the inhalation of IQO per cent oxygen 
from one-half to three hours usually relieves headaches which follow encephalo- 
grapliic procedures. He emphasized its value in distention and explained its ra- 
tionale on the basis of greater elimination of nitrogen. 

lioyal Davis, and John Martin, Chicago, 111.: Surgical Lesions in the Para- 
trigeminal Area. — In the paratrigeminal area there is situated the gasserian gang- 
lion and its divisions, the internal carotid artery, sympathetic nerve libers, and 
the three cranial nerves which iiinerrate the extra ocular muscles. Pressure upon 
these structures by lesions which may occur in this area produces a characteristic 
syndrome. There are two lesions which have been encountered: aneurysm of the 
internal carotid artery and meningiomas of the dural envelope which encloses the 
gasserian ganglion. Six case.s of the latter type have been operated upon. The 
clinical manifestations usually observed are: constant pain and patchy areas of 
sensory loss in the face, dilated pupil, ptosis of the upper eyelid, and partial or 
complete paralysis of the cxtraocular muscles. The differential diagnosis w*as 
discussed briefly. 


Bmest Sachs, St. Louis, Mo., stated that he operated upon the first case of this 
tvpe in 10 lo and reported it two years later. In dilTeren tinting thi.s condition 
from tic douloureux, it should be recalled that pain in the former is constant 
and in the latter is intermittent. Moreover in this sjmdronie the motor root of 
the fifth nerve is involved, whereas in tic douloureux it is not. 


Albert Behrend and Helena E. Riggs, Philadelphia, Pa.: Cerebral Complications 
following Surgical Operations. — The authors emphasized the frequency of such 
postoperative cerebral complications ns prolonged coma, convulsions, disturbances 
of psvchic function, focal cerebral symptoms, and hyperpyrexia. Among several 
surgical services at the Philadelphia General Hospital, these complications were 
observed in twenty-one patients, an incidence of 6 per cent. They occur follow- 
* a anv t%*pc of anesthesia and are seldom associated with cerebral thrombosi.s 
eml)oli«m,'or hemorrhage. Damage to i.rnin cclh ns a result of niioxin iliw U> 
Lrrliocirculatory 5 nt=«fficicncv i. l.elievo.l to I,e the caa.e of those comphcnt.on... 

T «lidc.. showinc microscopic fcctions of the Imnn tiHsiic revealed tin 

chlrttcteristic Icpion to he a parenchymatous edema and chronic infcrstitinl til.ro- 
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ommended simple chop amputation at or just above the knee. The anatomical 
fascial plane suture of the stump should be reserved for the exceptional case 
with no infection and an abundant blood suppl}'. 

In the discussion, Willis D. Gatch, Indianapolis, Ind., stated that the no-suture 
guillotine tj"pe of amputation usually below the knee was the safest procedure 
in the presence of fulminating infection. A cod-liver oil dressing is applied to 
the open wound. The safest type of closed amputation is performed with a 
circular incision, usually in the supracondylar region. In a series of 100 cases 
with diabetes, the mortality was 14 per cent and healing by primary union oc- 
curred in 93 per cent. 

Henry H. Faxon, Boston, Mass.: Major Amputations in Advanced Peripheral 
Arterial Obliterative Disease. — This report was based upon an analysis of 530 
cases of peripheral arterial disease admitted to the Circulatory Clinic of the 
Massachusetts General Hospital from 1929 to 1939. Of this number, 112 were 
diagnosed as Buerger ^s disease; 176, as arteriosclerosis; and 242, as arteriosclerosis 
with diabetes. There were 262 cases requiring major amputations, of which 204 
were single and 58 were bilateral. General considerations in the management 
of these conditions were presented. The guillotine amputations were performed 
only in the very sick patients (10 per cent). In this group the operative mor- 
taliri' was 25 per cent. None of the cases of Buerger disease died; 25 per cent 
of the arteriosclerotic group and 32 per cent of the cases having arteriosclerosis 
with diabetes died. Of the 530 cases, 40 per cent had primary closed amputations 
with a mortality of 9.6 per cent. 

In the discussion, Gdza de Takats, Chicago, 111,, directed attention to the im- 
portance of determining the site of amputation and pointed out that the hista- 
mine wheal test is of value. 


Henry W. Cave, New York, N. Y.; Chairman’s Address: Chronic Intractable 
Ulcerative Colitis; a Surgical Problem. — Medical management and surgical proce- 
dures less radical than the complete removal of the diseased bowel in extensive, 
intractable chronic ulcerative colitis have proved inadequate. Emphasis was 
placed upon the preoperative care of the patients. Anemia, dehydration, and 
vitamin deficiencies must be combated. Accordingly, repeated small blood trans- 
fusions, the daily intravenous administration of 5 per cent glucose, and the insti- 
tution of vitamin therapy are valuable. Daily colonic irrigations with warm 
saline solution are indicated, especially prior to the second-stage operation. 

Those cases requiring total colectomy should have the procedure performed in 
several stages. Complete diversion of the fecal stream should be done at the 
first stage. Alorcover, it is desirable to do this sufliciently early in the course 
of the disease. Appendicostomy, cecostomy, and colostomy are of little or no 
value. The operative technique employed by the author was described and illus- 


trated by means of lantern slides. Permanent ileostomy approximately six inches 
from the ileocecal valve is performed through a right* McBurney incision as the 
first stage in those cases requiring total colectomy. At the second stage, five to 
eight weeks or even longer after the first stage/ the small segment of terminal 
ileum, the ascending, transverse, descending, and upper sigmoid colon are removed 
through a left paramedian inrision. The third stage, from txvo to six months 
later, is performed as u combined abdominoperineal resection. Subtotal coloctomv 
may be employed in a few selected cases with proved normal sigmoid and rectum 
the first consisting of embto-sirle ileosigmoidostolomv and the second of subtotal 
colectomy. This has been done in 11 eases with 1 death. In the total «erios of 
1..S of ,.I..orMt.vo ooliti.. 2T ^vor.. opera, upon ,vi,l, a ,)..5 par con,) .lo.-i,)” 
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bophlebitis papaverine in 14 gr. doses may be of value. Befereneo was made to 
the fact that early mobilization of patients did not result in an increased per- 
centage of enibolizatiom With J, H. Jesser, Chicago, IIL, Dr. de Takats recently 
analyzed 100 cases of massive pulmonary embolism and found only 11 with 
manifestations of thrombophlebitis. In 9 of these the manifestations appeared 
after the pulmonary embolism. Emphasis wms placed upon the fact that patients 
react with different intensit}” to an identical vascular accident. Whereas in some 
patients there may be complete disappearence of arterial pulses simulating arterial 
occlusioji, in others vasodilatation occurs. However, this premonitory vasodilata- 
tion may give rise to a marked vasoconstriction as the thrombus becomes larger. 

John R. Paine, Minneapolis, Minn., stated that he and C. J. Beilis, Mnneapolis, 
Minn., have been studying cases of thrombophlebitis with respect to the tissue 
tension, the skin temperature, the venous pressure, and the \^enogram. The tissue 
tensions usually have been within normal limits, as have the skin temperatures. 
The venous pressure usually has been slightly elevated. The venograms are 
difScult of interpretation, but frequently they show definite scnttercd areas of 
spasm in the demarcated veins. Since the fall of 1938, they have treated 7 cases 
of acute thrombophlebitis of the deep veins of the legs and 13 chronic cases by 
means of intermittent venous occlusion. The cuffs have been applied to the 
thighs and a pressure of 70 to SO mm. Hg. with a four-minute cycle used. Treat- 
ment for three to four hours a day has been continued for a variable period. In 
only 2 cases, both of an acute nature, have pain and discomfort not been relieved. 
In about one-half of the cases edema has been decreased. The results obtained 
have been due in part, they beliei^e, to release of vasospasm. The acute cases 
have been treated with considerable trepidation, but no embolic accidents have 
occurred. The effect of this tjq)e of treatment on the pulse and temperature of 
the acute cases has been noteworthy. 


Sedgewick, Joneston, Ohio, stated that he has employed novocain block of the 
s}Tnpathetics in thrombophlebitis with excellent results. As a result of the presen- 
tation, he now understands the rationale. 


Prederick W. Taylox*, Indianapolis, Ind.; Arteriosclerotic Gangrene; Belatlon 
of the Amputation Stump to Morbidity and Mortality. — The lugh operative mor- 
tality in arteriosclerotic gangrene with or without diabetes was emphasized. 
Thus, in a series of 90 major amputations the case mortality was 37.G per cent 
and the amputation mortality was 32 per cent. Whereas there are other signili- 
caut factors, attention was directed particularly to the relation of operative pro- 
cedure and stump healing to mortality. On the basis of tlie present series, the 
author found that the usual anatomical fascial plane closure in the majority of 
instances (a) devitalizes the already poor!}' nourished stump tissues, thus pre- 
disposing to necrosis and suppuration; (b) allows inadequate drainage for iiifccicd 
cases; (c) results in only a small number of promptly healing stumps, 19 of 90 
amputations; and (d) definitely increases the operative risk and doe.s not shorten 
the average postoperative hospital stay (49.d days as compared with .51. ,5 for 
the no-suture secondary closure method and 37.5 days for tlie procedure of lo«>se 
skin closure only). On the basis of this analysis, the author concluded that in 
the great majoritv of arteriosclerotic gangrene anipiitatjons no consideration 
..houM be given skin flaps or stump repair and that the simple circular arnputa- 
t* is bv far the safest procedure. In those cases in which the danger of infec- 
exists no attempt .should bo made to close the stump. If infection is but 
the skin may be closed unth a few interrupted sutures. In the 
LtSely septic ptvUeut, often nn uncontroUnblc dinbeto.s, tl.c nntbor rcc 
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carcinoma of tlie large bowel. The early recognition of these lesions forms one 
of the most significant factors in operability', which in turn influences the mor- 
tality rate. Emphasis was placed upon the value of one-stage operative proce- 
dures for growths on both the right and left sides. They stated, however, that 
the two*stage procedures are probably better in the poor risk, cases. Attention 
was directed to careful technique in aseptic end-to-end anastomosis. The ab- 
dominoperineal route was usually employed, most often in one stage, in operable 
rectal cancers. The authors presented their statistics on operability and mortality. 

In the discussion, James D. Rives, New Orleans, La., stated that the success 
of any operative procedure on the large bowel, in his opinion, depended upon 
three factors; (1) careful preoperative preparations, (2) aseptic technique with 
no tension on the suture line to prevent possible leakage, and (3) careful handling 
of the gut to prevent injury to vessels and a resulting thrombosis. 

Leland S. McKittrick, Boston, Mass., stressed that in his experience he had 
found two-stage operations for malignancy of the large bowel were preferable, 
particularly in poor risk cases. He expressed his admiration for the work of 
Br. Stone and Dr. McLanahan, but he felt that in his hands mortality was much 
less with the two-stage procedure. He stated that success in operative proce- 
dures of this type depends upon four important factors; (1) adequate blood sup- 
ply at the site of the anastomosis, (2) avoidance of tension on the suture line, 
(3) avoidance of pressure in the anastomosed gut, and (4) routine preliminary 
colostomy. 

Henry Ransom, Ann Arbor, I^Iich., stated that at Ann Arbor, at the present 
time, the two-stage procedure is being used routinely. He expressed the opinion 
that, whereas the two-stage procedure gives only a slightly increased protection 
against peritonitis, in the poor risk cases, because of less trauma, it is much better 
than a single-stage operation. 

Claude R, Dixon, Rochester, Minn., stated that he preferred the two-stage 
operative procedure and in his hands the mortality rate was lower. He advo- 
cated the routine administration of vitamin Iv in these cases as a preoperative 
measure to increase the coagulation time. He felt that this was indicated because 
of a certain number of deaths due to massive hemorrhage occurring a few days 
after operation at the site of the anastomosis. 


Prank H. Lahey, Boston, ^lass., stated that at the Lahey Clinic these proce- 
dures are always performed in two stages. The operability at the Lahey Clinic 
is S0.9 per cent and the mortality is about 10 per cent. He stressed the dilTcr- 
cnce between contact carcinoma in the peritoneum and frank metastatic lesions 
and stated that frequently the surgeon fails to recognize the difference in these 
two conditions and consequently considers the case inoperable. 


Harvey B. Stone, Boston, ^lass., in closing tlie discussion, stressed three points; 
(1) the importance of aseptic technique; (2) the value of the one-stage operation 
which he believes has its field of usefulness, particularly in the good risk casc.s, 
but for which cases must bo chosen, too much emphasis possibly having been 
placed on the ono-stage procedure; and (3) the fact that evidence of an isolated 
polyp in the rectum which seems to be clinically benign mav be malignant. Ho 
.stated that ho had nine cases of this type. He advocates tI,*o local removal with 
a very close postoperative follow-up. and, if there is ovi.lonco of a recurrence, 
radical resection of the rectum is indicated. 


I. S. AUrert SUngcl. Jr., and Cecilia Ricgcl. I' lila. ol|> lia, I>n • Hypo 

protclncml.a Jn Surgtc.il Tatlonts ti... , ^ypo- 

b cnis. iht authors emphasized the fact that hvjv>. 
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Jolm D. Stewart, Boston, jM{iss.: Control of the Hemorrhagic Tendency in Oh- 
stmctive Jaundice hy the Use of Vitamin K, — The author reported the results of 
an investigation of the plasma prothrombin content in patients with obstructive 
jaundice and biliary fistula. It was observed that the plasma prothrombin level 
in these cases was usually low and that following operation further reduction 
in the plasma prothrombin may occur. Plasma prothrombin concentration less 
than oO per cent normal may result in dangerous bleeding. By administering a 
mixture of vitamin K and bile salts, the plasma prothrombin was restored to 
normal and the bleeding tendency controlled. The author believes that the plasma 
prothrombin level depends not only upon the absorption of vitamin K from the 
intestines but also upon the functional capacity of the liver. 

In the discussion, H. P. Smith, Iowa City, la., stated that vitamin K should 
always be administered when the prothrombin level dropped below 70 per cent. 
He suggested that the prothrombin level may be a test of liver function. Hugh 
R. Butt, Rochester, Alinn., stated that normal prothrombin level does not neces- 
sarily mean that the patient will not bleed postoperatively. W. Pranfe, Louis- 
ville, Ky., stated that he has observed the occurrence of hematemesis in patients 
when the prothrombin level reached 65 per cent. 

Conrad J. Baumgartner, Los Angeles, Calif.; Congenital Lesions of the Heck. 
— ^Emphasis was placed upon the necessity of a fundamental knowledge of the 
embryology of the neck in a surgical consideration of congenital lesions in this 
area. By means of lantern slide demonstrations, the embryologic development of 
structures of the neck was briefly described. Thyroglossal cysts and fistulas, 
branchial cysts and fistulas, and cystic hygromas were considered the most im- 
portant congenital lesions of the neck. Their embryologic development and 
clinical manifestations were described. The treatment of these lesions consists 
of radical excision. However, in cystic hygroma radium therapy may be employed 
also. The operative technique was described and illustrated. 

In the discussion, Herbert Willy Meyer, New York, N. Y., called attention to 
the masterly contribution of Wenglowski, who, on the basis of a study of a large 
number of human embryos from 2 to 40 inm., propounded a sound explanation 
for the embryologic development of these congenital lesions. 


Manuel Grodinsky, Omaha, Neb.: Ludwig’s Angina, Retropharyngeal Abscess, 
and Other Deep Abscesses of the Head and Neck . — A description was given of 
the fasciae of the head and neck based upon a study of seventy-five adult cadavers 
and five full term fetuses. The method of study consisted of dissection, injection, 
and section. This description was illustrated by means of lantern slides. Em- 
phasis was placed upon the necessity of a fundamental knowlcdf^c of the anatomy 
of these structures in the consideration of the surgical treatment of infections 
in this area. In Ludwig’s angina infection may spread from the fioor of the 
mouth to the submandibular space, the lateral plinr\mgeal space, the space be- 
tween the visceral and alar fasciae, and the space between the alar and pro- 
vertebral fasciae. Stress was placed upon the significance of spread of infec- 
tion from the space between the visceral and alar fasciae to the superior mediastinum, 
as well as from the space between the alar and prcvertobral fascine to the posterior 
mediastinum. 


rred A. CoUer, Ann Arl>or. -Atich., and Louis J. Birsner, b't. Louis, Aio., dis- 
cussed the presentation. 

Tnrvev B. Stone and Samuel McLanahan, Bnitinwrc, Aid.: Surgical A.spcct.s 
nf Carcinoma of the Large Bowel.— The authors stressed the fact tlmt delay in 
Sign” is is still one of the most important proldcms .n the eons.derat.on of 
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Harold L, Foss, Danville, Pa.; Pathogenesis of Thyrotoxicosis With Crisis.— 
The results of a study of 90 cases of deaths due to h^’pothyroidism occurring in 
a twenty-year period were presented. Lantern slide pictures of manj’ of these 
cases were shown, the majority of which illustrated the t^’^ical appearance of 
advanced Graves^ disease. An analysis of the treatment instituted and the 
operative procedure employed and the protocols of these cases were made in an 
attempt to determine the mechanism of acute, hj’perthyroid crisis. The author 
emphasized the fact that, whereas marked progress has been made in the man- 
agement of hj’perthyroidism, deaths in crises still occur in spite of the most care- 
ful preoperative preparation and graded operations. Moreover, the exact mecha- 
nism remains little understood. 

George Crile, Jr., Cleveland, Ohio: Lateral Aberrant Thyroid Tumors.— A re- 
view of 14 cases of tumors arising in lateral aberrant thyroid tissue was pre- 
sented. Whereas microscopically the pathologic characteristics of these tumors, 
which are almost always papillary, are frequently suggestive of carcinoma, clin- 
ically they are benign. The author emphasized the fact that these lateral cervical 
tumors, which are multiple, are primary and not metastatic lesions from the 
thyroid gland. In one-half the cases papillary tumors of the thyroid were present. 
Early surgical removal of all involved tissue is advocated. This has resulted 
in a cure in all of the author ^s cases. Roentgen therapy is considered ineffective. 

Frank H. Lahey, Boston, Mass.: The Management of True Intrathoracic 
Goiter. — The author briefly described the clinical manifestations which may be 
produced by intrathoracic goiter. These are due, in the main, to interference 
with the venous drainage of the head and neck because of obstruction to the 
internal jugular veins and interference with breathing because of pressure upon 
the trachea. Such goiters are demonstrable by roentgenographic visualization. 
The technique by which large intrathoracic goiters may be removed without re- 
section of the manubrium was described. This consists of coring out the center 
of the tumor by the surgeon finger and thus reducing it in size and making it 
possible to deliver through the superior thoracic strait. It was necessary to 
remove the manubrium in only 3 of 3G5 cases of true intrathoracic goiters oper- 
ated upon. The author emphasized the value of a rigid intratracheal catheter 
during operation and the use of helium to increase the amount of oxygen intake 
during the anesthetic. 

Discussion of these three papers was opened by Frederick A. Coller, Ann Arbor, 
Mich., who stated that thyroid crisis was often precipitated by diagnostic pro- 
cedures before the patient reached the surgeon. Some cases come too late for 
treatment due to procrastination; in other cases the crises arc precipitated by 
basal metabolic rate readings and by loss of sleep for several days. In this 
respect he stressed adequate sedation of these cases. He expressed' the opinion 
that often tlie zealous physician performs too many diagnostic procedures on this 
i\^Q of case. The clinical appearance of the patient should be given preference 
over all lalioratory findings. He also stated that frequently the general appear- 
ance of tlio imticnf is of Rroatcr value tl.an the hasal inctabolie rate tleforminn- 
lions in determining the optimum time for operation. 

James H. Means, Boston, Mass., stressed the proper use of iodine in the 
Iireparation of toxic tliyroid cases and it vas his opinion that numerous crises 
were prevented l.y its proper use. He acreed witli Hr. l oss that tl.e ctiolOKv 
was still tmknown. O.xyuen and sedation were both important menstires in addj. 
tioi, to iodine. Hyperthermia ocenrrinc in these patients mav i,e roml.atted l.v 
pnekum in ICC. Another important factor wldel. l,e l.elieved should l.e stressed 
is cettinu the patient in proper psycholouic state l.cfore .snrtterv is uudcrtnk„« 
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proteinemia in patients -witli iesions of the upper gastrointestinal tract as 
as with lesions of the biliary tract occurs more frequently than is commonly 
realized. As a result of hypoproteinemia, edema of sufficient degree may develop 
at the site of a new stoma to produce obstruction. Attention was also directed 
to the significance of hj'poproteinemia in the failure of wound healing. The 
authors have overcome the hypoproteinemic states by the administration of 
amino-acid solutions^ peptone hydrolysates, and normal and lyophile serums. The 
method employed was briefly described. 

Kohert Blman, St. Louis, Mo., in the discussion, emphasized the need of a well- 
balanced diet in handling gastrointestinal cases. He drew attention to the fact 
that often the diet administered to this type of patient is deficient in proteins. 

Harold Iiincoln Thompson, Los Angeles, Calif.: The Immediate and Late Be- 
sults of Surgical Treatment of Acute Perforation of Peptic XTIcer.— Five hundred 
cases collected in a ten-year period from Los Angeles County were reviewed. 
These cases were from all of the hospitals in that location. The general mor- 
tality rate was 26.5 per cent. He stressed the fact that the mortality rate was 
higher than it should have been due to a number of factors not under the control 
of the surgeon, particularly the delay of the patient in seeking treatment. He 
presented one group of cases in which expectant treatment was used and in wliich 
the mortality rate was rather low for tliis form of therapy. Spinal anesthesia was 
found to be preferable to general anesthesia by a small margin in this series. 
Simple closure was the procedure of choice in operation. 

In the discussion, Dan G. Donald, Birmingham, Ala., presented a series of 
cases from that city. His mortalit}^ rates were much the same as those of Dr. 
Thompson. He agreed Math Dr. Thompson regarding the operative procedure as 
well as the anesthetic of choice. 

J. W. Thompson, St. Louis, Mo., presented a series of cases from the City Hos- 
pital in St. Louis in wdiich the general mortality in ruptured ulcer was 25.7 per 
cent. 


C. B. Odom, New Orleans, La., presented a series of lantern slides prepared 
from a review receiitH made by Michael DeBakey, New Orleans, La., and him- 
self of 211 cases admitted to Charity Hospital between the years of 1929 and 1939. 

It wms shown that, whereas according to this survey over a ten-year period the 
incidence of gastroduodenal ulceration in general has increased approximately 
one and one-half times, acute perforations have increased about seven times, 
Contrar}' to a prevalent belief, the incidence in the white and colored races in 
this scries was almost equal. As has been repeatedly demonstrated, there was 


a preponderance of the male sex (OS.l per cent). The operation of choice is 
simple closure. 'Whereas of 200 cases in which simple closure was used, only 
33 (16.5 per cent) died; of 7 cases in which the more radical procedures were 
employed, 3 (42.8 per cent) died. The Uqie of anesthetic was also found to be 
rignificant in the prognosis. Thus, of 7 cases in which epidural block and of 
154 cases in which spinal anesthesia were used, the mortality incidences were 
0 ucr cent and 15.7 per cent, respectively; of 43 cases in which general anesthesia 
d of 5 cases in which local analgesia were employed, the respective death rates 
e ooo' pr cent and 60 per cent. The total operative mortality rate in the 
o scries was 17.3 per cent and the general mortality was 18.0 per cent. The 
and serious complications were generalized jjoritonitis and piil- 
nios re former occurred in 26 cases with 24 (92..3 per cent) 

Sh7nnd the latter in 24 cases with 17 (70.8 per cent) deaths. 
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and tlie function 'was good. The method has been used in a considerable num- 
ber of cases with very satisfactory results. The method essentially is the subcu- 
taneous transverse sectioning of the contracting fascia in the palm and in the 
fingers affected. 

Symposium on Acute Hematogenous Osteomyelitis, arranged by D. E. Robertson, 
Toronto, Ont. — -Those participating in the formal discussion were: J. W. McHeal, 
New York, N. Y., Champ Lyons, Boston, Mass.; 1. H. Erb, Toronto, Ont.; Edwin 
W. Ryerson, Chicago, 111.; J. Albert Key, St. Louis, Mo.; and John Wilson, 
Los Angeles, Calif. The historical phases of research study, clinical manifesta- 
tions, pathology, bacteriology, and treatment were presented by the various 
speakers. 

In summary the present status of available information on this subject may 
be outlined as follows; 

1. The disease is primarily a bacteriemia, and secondarily, a localized lesion 
in bone. 

2. Showers of bacteria in the blood stream usually are cleared quickly, but 
under certain conditions localize in bone (Lyons). 

3. The bacteriemia may, and frequently does, remain in the blood stream as 
a septicemia. 

4. T 3 ’’pe of organism; Streptococcus in 50 per cent of children under 2 years 
of age; over 2 years of age, staphylococcus, 90 per cent (Key). 

5. The primary focus of staphylococcus is most frequently a boil, abrasion, 
or superficial lesion; for streptococcus, more frequently through tonsils or related 
sources (Ryerson). 

6. From primary focus, bacteria enter directly into the blood stream; absence 
of lymphangeitis at the focus excludes lymphatic route of metastasis (Erb and 
Lyons). 

7. The lesion in bone is a septic thrombophlebitis of the vessels in the 
metaphysis. 

8. The vascular arrangement in motaphysis makes this an ideal bod for locali- 
zation. 

9. Septic thrombophlebitis has been produced experimentally under conditions 
of reduced virulence of the organism and lowered resistance of the host (McNcal). 

10. The resistance in metaphysis comes from the reticuloendothelial cells and 
the leucocytes (Key). 

11. Phagocytosis of bacteria is essential to localisation of disease (McNeal). 

12. Staphylococci do not produce antibodies in the host, therefore immunity 
does not exist (Erb). 

13. Relation of trauma; Injvwy near metaphysis, as a wrench of hnee, may 
lower the local resistance, and predispose to infection. Such injury may precede 
or follow the primary supcrHcial infection. The time limit would not exceed 
the normal repair from such injury (a few weeks). After such lime it may be 
assumed the juirticular injury docs jjot relate. 

14. Metastasis to other bones, common in osteomyelitis, may result from the 
primary skin lesion, but more fr(*(juently from septic omhoU originating at the 
metaphyseal lesion (Krb). 

Trrnf?nrnf— 

1, In early stage, general sa]iportive measures to combat n generalized in- 
fection. 
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JTames D. Bives, New Orleans, La., expressed the opinion that in such sub- 
tropical centers as New Orleans, the basal metabolic rate reading' was probably 
lower by ten points than in colder climates. He felt that heat and humidity 
often played a role in precipitating crisis in cases of hyperthyroidism in New 
Orleans. 

W. Bartlett, St. Louis, Mo-, stated that the operative risk was best governed by 
the clinical appearance of the patient and that crises occurred more often in non- 
operative cases. 


REPORT OP THE A]\IERICAN ORTHOPEDIC ASSOCIATION 
MEETING AT BUFFALO, N. Y., JUNE 5 TO 8, 1939 

W. B. Carrell, M.D., Dallas, Tex. 


*^HE Association met at the home of the President, W. W. Plummer. Later 
I* in the meeting Hr. Plummer delivered a timely and much appreciated presi- 
dential address, outlining the obligations of the Association to the progress of 
medical science. 


The first day of the assembly was devoted to clinical presentations by Hr. 
Plummer and colleagues. Cases illustrating the end results after various t3'pes 
of operative procedures had been done were shown and freely- discussed from the 
floor. 


Of especial interest was a case of transcondjdar fracture of the elbow with 
immediate swelling, loss of radial pulse, and nerve pres.surc symptoms. Reduction 
of the fracture and traction failed to relieve, and after three hours a large 
hematoma was exposed beneath the fascia, which had extended below the elbow 
and upward to the lower one-third of the arm. On release of the hematoma 
there was immediate return of the radial pulse and disappearance of numbness 
in the hand. The wisdom displa^’^ed in surgically releasing the pressure from 
the hematoma prevented Volkmann ^s ischemia. 

The presentation of two cases of traumatic rupture of the biceps tendon 
at the elbow was interesting because of the rarit}^ of such lesions and the 
methods emploj^ed for repair. Only a few cases, seven, Imve been previously" 
reported. In both cases the tendon had been avulsed at or near the tubercle 
of the radius and the free tendon end was found in the elbow fossa. The in- 
dications for exploration had been sharp pain on lifting, followed by- swelling 
and loss of function. The method of repair differed in the two cases. It was 
not anatomically" correct in either, but the final function was excellent for all 
ranges of elbow motion. In one, after failure to adequately" expose tlie radial 
tubercle, an incision was made in the posterior elbow region aiul the tendon 
fastened into the ulna. The muscle so attached was not expected to have 
supinating power. The patient, however, did have .su2)i nation j)owcr to a full 
extent which was attributed to adhesions between the torn fibers of (he tendon 
on thc^adial tubercle with the tendon passing over it to its now position on the 
ulna The other case had the tendon attached to that of the brachialis antieus 
deep in the elbow fossa. Function was excellent, but the .supination power 
was approximately seventy-five per cent of full strength. 

\ case of Uupoj-tren's contracture .seventeen .venr.s foIlouinK simple .sul>- 
i rttio division of the fascia at several points 'vns demonsf rnleil. llie palm 

:"”a fivS '«• >"• 

"l^vcd for publication. June 2 :. IW. 
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The conclusion seemed obvious that much depends on the surgeon, who must 
appreciate the problems of reduction and give his personal care in directing the 
details of traction and splinting. Good results follow many methods if funda- 
mental principles ate mastered by the surgeon. Dr. Johnson advised routine 
chemotherapy combined %Yith good surgery and proper fixation in all compound 
injuries. Sulfanilamide is given routinely at Johns Hopkins Hospital and the 
incidence of gas infection has been reduced. ‘^Bemember/^ he said, '^SSS, sur- 
gery, serum, sulfanilamide in compound wounds.’^ 

Dr. Orr discussed compound fractures and advised thorough debridement fol- 
lowed by the best possible reduction and the maintenance of position by plaster 
and pin fixation in each fragment. 

Spondylolisthesis, H. H. Hitchcock, Oakland, Calif. — The author presented a 
thorough analysis of the lesion, and the paper should be read in detail when 
published. Three cases were shown with defects of the pedicles, and, following 
trauma, there was deformity or marked increase in the deformity. Previous 
reports (other authors) indicate a 5 per cent incidence of defective pedicles 
in cadaver specimens. In a study of 90 fetuses the author was not able to dis- 
cover a single incidence. Purthermore, he was able to cause a bilateral separa- 
tion at the pedicle and lamina junction in fetuses by hyperfiexion traumas. He 
advanced the theory that such traumatic defects, and not accessory ossifying 
centers, were responsible for spondylolisthesis. 

Compression Practures of the Vertebrae in Diabetes, Mark H. Rogers and 
Howard P, Root, Boston, Mass. — Eight cases of single or multiple compression 
fracture.s of the spine were reported. The appearance of the lesions was similar 
to those found in senile osteoporosis, and in one a malignancy was strongly sus- 
pected. Neither phosphatase, calcium, nor phosphorous relations "were changed. 
The common denominator for all was diabetes. 

Internal Structure of the Vertebral Body of Man as Related to Health and 
Disease, George Wagoner, Philadelphia, Pa.— In the study of specimens the es- 
sayist correlated the xoentgenograms and experimental lesions of the vertebrae. 
Vertebral bodies are made up of approximately 50 per cent spongiosum. This, 
in substance, is endothelial tissue with large sinusoidal spaces. The arteries enter 
through apertures visible in roentgenograms and empty without capillaries into 
the sinusoidal tissue. Veins return without valves direct to the vena cava. The 
sinusoidal tissue may be compared wfith a waterlogged marsh. The H-shaped 
formation sho\Yn in roentgenograms is the vascular system. Lesions of the cor- 
tex, unless quite large, are not visible, while very small lesions in the spongiosa 
show clearly in roentgenograms. This is contrary to the usual interpretations 
ami will necessitate some revision in our analysis of films, 

trnunited Tracturc of the Neck of the remur Treated by Comkinlng the Smith- 
Peterson Nail and Bono Graft Without Opening the Hip Joint, W. H. Gallie and 
F. I. Lewis, Toronto, Ont.—Tlio authors reported fifteen eai=es of noniinjon, 
operiited upon witliout exposure of tlio fracture site. Preliminary traction is applied 
for a fen dnys, using twenty to forty pounds as may ho nccc.ssarv to pull the trochanter 
to satisfactory position. The operation is approached in’ manner of a recent 
fracture procedure. Tlirotich the lateral incision a Smith-Petersen nnil is applied 
with firm impactioa. Ad.litioiml drill holes arc then made and hone from the 
ilium ts packed in well, for hridginc over the fracture, 1 area. The nnil is used 
for fixation and the hone j-rnft use.l only for osteogenesis. More postoperative 
restrict, ons are reqnircl than in recent frnetures. PInster is not used, hut six-tv 
to ninety days' rest is ndvisahle. liesulls are verv eood. ’ ’ ' 
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2. ^ accine doos not stimulate antibodies or prevent secondary lovolvctnent in 
other bones; a mass of bacteria and pus in the thrombus is surrounded by three 
zones; serum does not penetrate the middle zone (Lyons), 

3. Serum given early (bacteriemia or septicemia) reduced mortality rate 
from 70 to 2Q per cent in a large group of cases (septicemia) reported by Shands 
and Baker at American Medical Association meeting not yet published (quoted 
by Key). 

4. Sulfanilamide is of proved value in streptococci infections (Lj’ons). 

5. Sulfanilamide of doubtful value in staphylococci infection. Sulfapyridinc 
used on animals lived longer than controls (Lyons). 

Operation Indications . — In this regard there was a variation of opinions ns to 
early or late bone drainage. All agreed that the patient shoiild be given rest^ 
fluids, and transfusions during the early stage. Some would institute drainage 
immediately on localization (Key); others would delay for several days or 
longerf waiting for the patient's general reaction to improve (TTilson), The 
death rate incidence in septicemia was deflnitely lowered when operation was 
delayed (Wilson). 

The net result demonstrated in the symposium analysis is that we have in* 
formation regarding the source of infection, bacteriology, and pathology. Pur- 
ther studies should be directed to combating the disease in the generalized 
stage with more potent serums or some chemical formula as now available for 
streptococcus. Another problem to be solved is the control of metastasis. Lyons 
suggested the advisability of ligating the femoral vein when the infection local* 
izes in the lower extremity. 


S 3 ^posiiun on Practures in the Shaft of the pemur, arranged by Philip D. 
Wilson, Kew Tork, K. T, — Those participating formally were: Prank V. Dickson, 
Kansas City, Mo., A. B. LeMesurier, Toronto, Can., Alexander Aitken and George 
W. Van Gorder, Boston, Mass., Lohn Dunlop, Pasadena, Calif., John B. Moore, 
Philadelphia, Pa. Allen P. Voshell and Eohert W. Johnson, Jr., Baltimore, Md., 
William Darrach, New York, LeBoy Abbott, San Prnii cisco, Calif., H. Winnett 
Orr, Lincoln, Neb. 

The subject was covered thoroughly in all its aspects. The importance of 
emergency care was stressed by Dr. Dickson, who reviewed the lessons wo 
learned in war service and their application to ciWl life. Doctors should give 
full support to the Keel Cross in their work of educating the lay public in emer- 


gency care. 

Dr. LeMesurier discussed the methods used in Toronto for fractures in children. 
Very young children arc placed on a frame with an inverted U-loop at one end 
for suspension of both legs. If more traction is desired, the pelvis is strapped 
down. Older children are also placed on a frame with a Thomas splint fastened 
to the foot of the bed and skin traction made over a puUey. If the ring js uncom- 
fortable the foot of the bed can be elevated. Dr. Aitken reported a .study in 7^ cnse.s 
in childTon for growth changes following fractures. Those under 1- years of age 
with over-riding and shortening at the time of treatment have the greate.st ex- 
tent of compensating growth. Some gained 5 to G cm. In the .‘»cncs, tho.se under 
I*’ Years of age at the time of frneturc had at maturity an average 1 cm. longer 
leg* on the affected side. Tho.*!e over 12 years had 1 cm. shorter leg. 

other coeakers reported results in cases treated by skeletal tmrtion, Bussell 
T \nderson unibulatorv pin, fixation pin and plaster hxatmn, and hnaily 

of r..xa,ion of .wo piano., followo.l I-v on.-, oa 

Sd light traction for carlv mobilization of joints. 
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2. Vaccine does not stimulate antibodies or prevent secondary involvement in 
other bones^ a mass of bacteria and pus in the thrombus is surrounded by three 
zones; serum does not penetrate the middle zone (Lyons). 

3. Serum given early (bacteriemia or septicemia) reduced mortality rate 
from 70 to 29 per cent in a large group of cases (septicemia) reported by Shands 
and Baker at American Medical Association meeting not yet published (quoted 
by Key). 

4. Sulfanilamide is of proved value in streptococci infections (L 3 mns). 

5. Sulfanilamide of doubtful value in staphylococci infection. Sulfapyridine 
used on animals lived longer than controls (Lyons). 

Operntwii Iiidi-caixons . — ^Tn this regard there was a variation of opinions as to 
early or late bone drainage. All agreed that the patient should be given rest, 
fluids, and transfusions during the earlj" stage. Some would institute drainage 
immediately on localization (Kej') ; others would delaj" for several daj's or 
longer, vraiting for the patient general reaction to improve (Wilson). The 
death rate incidence in septicemia was definitelj^ lowered when operation was 
delayed (Wilson). 

The net result demonstrated in the sj^mposium analysis is that we have in- 
formation regarding the source of infection, bacteriology, and pathology, Fur- 
ther studies should be directed to combating the disease in the generalized 
stage with more potent serums or some chemical formula as now available for 
streptococcus. Another problem to be solved is the control of metastasis. Lyons 
suggested the advisabilitj- of ligating the femoral vein when the infection local- 
izes in the lower extremit 3 % 


Symposium on Fractures in the Shaft of the Femur, arranged bj- Philip D, 
Wilson, Kew' York, N. Y. — Those participating formally' were: Frank B. Dickson, 
Kansas City, Mo., A. B. LeMesurier, TorontOj Can., Alexander Aifcken and George 
W. Van Gorder, Boston, Jlass., John Dunlop, Pasadena, Calif., John R. Moore, 
Philadelphia, Pa. Allen F. Voshell and Robert W, Johnson, Jr., Baltimore, Md., 
William Darrach, Kew York, LeRoy Abbott, San Francisco, Calif., H. Winnett 
Orr, Lincoln, Neb. 

The subject was covered thoroughty in all its aspects. The importance of 
emergency care was stressed by Dr. Dickson, who reviewed the lessons wc 
learned in war service and their application to civil life. Doctors should give 
full support to the Red Cross in their work of educating the lay public in emer- 


gency care. 

Dr. LeMesuricr discussed the methods used in Toronto for fractures in cliildrcn. 
Very' young children arc placed on a frame with an inverted U-loop at one end 
for suspension of both legs. If more traction is desired, the pelvis is strapped 
down. Older children are also placed on a frame with a Thomas splint fastened 
to the foot of the bed and skin traction made over a pulley. If the ring is uncom- 
fortable the foot of the bed can be elevated. Dr. Aitken reported a stu/h’ in 73 cases 
ill children for growth changes following fractures. Those under 12 years of age 
vrith over-riding and shortening- at the time of treatment have the greatest ox* 
tent of compen.«atinK Some pnincl 5 to f> em. In the series, those under 

I” rears of age nt ti'uP ol fracture had at maturity an average I cm. longer 
iJg'on the affected side. Those over 12 years had I cm. shorter leg. 

Other speakers reported results in cases treate,! by skeletal tmetion Ru-s.^ell 
. Mon .\nderson ambulatory pin, fixation pin and plaster hxat.on and finally 
T . tit onen operation method. The last chan.pioaed by Ur. Uarraeh, em- 

nid^ight traction for early mobilization of joints. 
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Bone Tumors, Louis Kress, Buffalo^ N". Y. — Dr. Kress, by invitation, gave an 
interesting clinic on primary bone tumors. AVith projectors placed behind four 
small screens, the roentgenograms, micropliotographic slide, and after results 
could be viewed simultaneously. The discussion was of a general character and 
not adaptable to abstracting. 

Orthopedic Treatment of Marie-Strumpell Arthritis, Loring T, Swaim, Boston, 
Mass. — ^Perseverance and painstaking care characterized the work of the author 
in his report of eighty-four cases treated in jackets from one to nine years. 
Deformities of flexion produce strain, not alone on spinal ligaments, but at hips 
and knees, and induce more extensive ossification. Protection permits better 
chest expansion, increases resistance, and results in better posture when the dis- 
ease is quiescent. Jackets must be accurately" fitted. 

Epiphysitis of the Spine, John G. Kuhns and Louis Kathan, Boston, Mass. — 
In a group of seventy-one cases the results were reported for 25 cases. The 
youngest was 8% years old. There were 47 females and 24 males. Faulty pos- 
ture was present in all; trauma, in 9; multiple lesions of the extremities, in 3. 
The disability was a defective epiphysis, circulatory or traumatic, involving the 
cartilaginous plates on the surfaces of the vertebrae. Cases with early and ade- 
quate treatment had good posture, although residual changes, such as narrow- 
ing of the vertebrae and SchmorFs indentations, were evident in the late 
roentgenograms. The treatment consisted of the use of extension jackets and 
bed rest for severe cases, followed by exercises in fixation for a long period. 
Mild cases were treated by posture exercises alone. 

A Further Study of the Head and Neck of the Femur in the Growing Child, 
W. B. Wolcott, Des Moines, la. — A study of the development of the circulation 
in the head and neck of the femur in infants and children up to 15 years of 
age was made. Opaque material was injected into the vessels of the ligamentum 
teres and capsular and nutrient arteries of the shaft of the femur. The follow- 
ing conclusions were reached: (1) In no instance could vessels in the ligamentum 
teres be demonstrated entering the head of the femur in infants or children 
under 10 years of age. (2) By injecting the nutrient arteries of the shaft as 
early as the eighth month of fetal life an anastomosis between this vessel and 
the capsular vessels was demonstrated. (J) Successful injections into the ossify- 
ing center through the capsular arteries, entering the base of the femoral nock, 
were made as early as IG months of age. (4) The anastomosis between the 
capsular and ligamentum teres vessels apparently docs not take place until the 
ossification of the femoral head is nearly complete. It is therefore obvious 
that circulation through the ligamentum teres does not contribute to the ossify- 
ing center in the growing child. 
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A New Approach to the Wrist Joint, Movies to illustrate Arthroplasty with 
Inert Intervening Material, M. N. Sniith-Petersen, Boston, Mass,— The opera- 
tive approach chiefly for wrist fusion includes resection of the lower end of the 
ulna. The removed bone is finally used for the graft. The subperiosteal exposure 
gives an excellent view' of the wTist joint, and removal of the ulna fragment docs 
not interfere W’ith supination. 

Blind Nailing of the T Practiire Lower End of the Humerus Involving the Joint, 
Oscar Miller, Charlotte, N, C. — The method is applicable only to comminuted 
fractures of the condyles extending into the joint in adults. None w*as com- 
pounded. The fracture is manipulated, and wdth the aid of traction, the best 
restoration possible is secured for the contacting joint surfaces. A Kirschner 
W'ire is placed through the medial condyle, and, "while holding the lateral condyle 
firmly, it is likewise transfixed. Two or more additional wires at diiferent 
planes are inserted and finally all are incorporated in plaster dressing. A few 
cases were reported, and the reduction and final function W’cre good for this 
severely comminuted type of fracture. 


End Results of Epiphyseal Arrest Operations, C, Howard Hatcher, Chicago, 
HI. — ^Forty-two patients w'ere studied, 14 starting from poliomyelitis, 12 from 
tuberculosis, and 9 from pyogenic infections. The ^mungest wms S years of age; 
the oldest, 14. Technique used was the method described by Dr. Phemister. 
Growth expectancy w'as predetermined by Baldwin tables. Girls reach maturity 
two years earlier than boys. Children w’ho have a tendency to be tall reach full 
height earlier. Preadolescent grow'th is most rapid. An accurate estimate of 
grow'th can be made, and 4 to S cm. can be secured, depending on number of 
epiphyses closed. The elective age for operation is 12 years. 


Temperature Controlled Healing of Experimental Fractures, Kellogg Speed 
and Egbert Fell, Chicago, 111. — Work wms based on experiments previously re- 
ported, those of burying a rat’s tail in its own abdominal cavity. Tlie eflect 
of heat on fracture healing was studied in a group of rats with the forearm 
fractured, the skin reflected, and the foreleg buried in the abdominal cavity. 
Controls had similar fractures and W’ere treated in splints. Groups of 14'day and 
30-day periods were compared. The results w'erc firmer though less exuborant 
callus, wdiich formed more rapidly than in the control groups. 


The Pathology and Treatment of Subdeltoid Bursitis, J. E. Milgrim, New' 
York, N. Y. — Dr. Milgrim reported 142 cases. Some deposits were small, and 
correct roentgenograms were necessary. Many cases had large masses, filling 
the subdeltoid fossa. The process is not infective, but is a difluse degonerntion 
change associated with deposits of calcium carbonate or lipoid bodies. As 
long as the deposits remain the patient wdll have recurrence of pain and limited 
motion. On removal, recovery may be expected. Operative removal i.s never 
necessary. Aspiration W’ith a hypodermic needle is quite simple. Homo cases 
with firm deposit should be needled, and when the reaction causes softening, 
the deposits disappear or may be aspirated. 


Spasmodic Torticollis, J. T. Rugh, Philadelphia, Pa.— Organic ami fiinctionnl 
torticollis should be difTcrentiated. The functional type, from over.stimnhition 
of the eleventh cranial, first and second cervical, causes habitual .spasm in 
muscles and is induced by emotional or other irritative factors. Once the pat- 
tern is established a long period of rest for the brain cells is noces-ary. J>r. 
Rush's ca=e= (lemon.tratc.l In- illustrutions, ,.rovc-.l the eflirt.cr of Io.ik p-rio.I.s 
fisotion Plaster collars were worn six to twelve ..tooths w.tliont re.novni, 
IniliXh total periods of two to three years in npparatns. 
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of the adrenals, and, finally, after section of the vagi. The typical slowing of 
the heart rate due to morphine and cyclopropane occurred after all of the above 
procedures except section of the vagi. Cutting these nerves abolished the cardiac 
slowing. Their conclusion is that ether increases the heart rate after morphine 
in the dog by depressing the vagal system and that cyclopropane augments the 
effect of morphine on the vagal system. 

The abolition of cardiac irregularities observed in dogs after morphine and 
cyclopropane has also been studied by d. H. Baxter, dr., and B. H. Robbins. These 
changes, such as bradycardia and ventricular extrasystoles, which vrere observed 
^vith an electrocardiograph, and a fall in blood pressure, occur commonly in dogs, 
and to a certain extent have also been reported in man. In man these irregulari* 
ties also occur following the addition of atropine to the morphine before cyclopro- 
pane administration. In the dog these changes uniformly occurred before respira- 
tory arrest. If, on the otlier hand, the dog was also given sodium amytal (2.5 
mg. per kilogram of body weight) or sodium barbital, by intravenous injection 
before the administration of cyclopropane, the cardiac irregularities usually ob- 
served did not occur until respiratory arrest. They interpret the effects of these 
barbitals as being due to depression of vagal tone and a decrease in the irritability 
of cardiac tissue. 


The question of restoring respiratory activity in animals or man depressed by 
overdose of the hypnotics or general anesthetics is an ever interesting and im- 
portant subject. Picrotoxin is generally considered to produce the most efficacious 
respiratory stimulation following barbital overdosage. That this drug does not 
necessarily produce the best effect in overdose of other depressant substances is 
shown by the following reports. H. W. Werner, of the University of North Dakota, 
Grand Porks, has studied the effects of a number of drugs in rabbits depressed 
by overdoses of ethyl alcohol. Corami nc, benzedrine sulfate, mctrazol, and picro- 
toxin all increased the minimal lethal dose of alcohol about two times. However, 
the first three only produced a significant shortening in the duration of alcohol 
incoordination. Furthermore, oorninine and benzedrine sulfate in rabbit alcohol 
intoxication both produced a greater rise in rectal temperature than did the other 
two drugs. Possibly this means an increased rate of metabolism of the alcohol. 
W. B. Draper and R. W. Whitehead, of the University of Colorado, Denver, have 
found in respiratory arrest in dogs produced by overdose of ether that the most 
satisfactory resuscitatit>n with artificial respiration can be obtained if metrazol 
is administered before attempts at artificial respiration are commenced. 


One afternoon was given over to a symposium on chemotherapy with the Ameri- 
can Society of Biological Chemists, Inc. The subject of sulfanilamide and its 
derivatives was well discussed by u numher of speakers. In addition, a number 
of papers on this subject were presented before the Pharmacological Society. 
H. or. White, of the Johns Hopkins University, Baltimore, Md., reported upon the 
effect of temperature on the bacteriostatic and bactericidal effects of sulfanilamide 
and sulfapyritline upon the botti hemolytic streptococcus in vitro. At 30** C. a 
concentration of sulfanilamide bchuv nig. per 3d0 c.c. was inactive. The 

activity of tfie drug incrcase<l ns the temperature was raised. The most mnrke«l 
bactcriciilal ai-ticm was observed at a temperature of (\ with a sulfanilamide 
conceatratkm of W mg. pm c.c. A. P, Richardson, from the same univer- 
sity. repiwted up.m cyano.ris in binls and mice due to sulfanilaiuide. In both 
S]H>cies cyanosis was obtained with high blood levels (If) to IIS mg. per 100 c.c, 
of Idood), of the drug. In the mouse the chief effect was the production of 
suUhemoglolnn. In the bird methemoglobin ap|H>ared to be the .substance pro> 
duced. l urthermorc. m ihr bird the bitravenous injection of methvleno blue re- 
dneed the mcthemoglobm by only api^roximately 50 cent for a of not 


REPORT ON THE MEETINGS OF THE AMERICAN SOCIETY 
FOB PHABMACOLOGY AND EXPERIMENTAL THERAPEUTICS, 
INC., TORONTO, ONTARIO, APRIL 26-29, 1939 

Raymond N. Bieter, M.D., Ph.D., St. Paul, Minn. 

(From the JDeimrimeni of Fharmacologyy the University of Minnesota Medical 

School) 

A IiLAN D. bass, from Vanderbilt University^ ISTashville, Teiui., reported 

an experimental comparison of certain skin-sterilizing agents. A modification 
of Birkhaug's method^ using organisms occurring normally on rabbit ^s skin, 'n'as 
used. Folloudng removal of the hair, the antiseptic solution uas painted on the 
skin and allo^ved to dry. Among the results presented 'svere the following data. 


DRUG ANU CONCENn’RATlON IK 7 

0% ALCOHOL 

% OF STERILE SKIK STRIPS 

Mercresin 

6.1% 

SO 

Propyl mercuric chloride 

0.1% 

74.5 

Pyridyl mercuric cliloride 

0,1% 

02 

Iodine 

3.5, 7,0% 

55 

Merthiolate 

0.1% 

5S 

Metaphen 

0.5% 

55 

jMercurochroine 

2.0% 

51 

Ethyl alcohol (control) 

70.0% 

21-35 


In general, the pattern of these results tends to follow other jvcont publications 
on this subject. Tlie author noted further that if tlie antiseptic solutions were 
rubbed on the skin, their efficiency was increased. 


M, H. Seevers and B. T. Stormont, from the University of tViseon.«!in, Afadi- 
son, reported upon some of their experiments relative to acapnial hypotension. 
As is knonm, hyperventilation in the anestlietizcd dog or man produces marked 
arterial hypotension. In the nonanesthetized man or in tlie dog recovering from 
cyclopropane anesthesia, hyperventilation produced no arterial hypotension. Uafer 
tliis same dog under cyclopropane showed a blood pressure fall, duo to hypervon' 
tilation, wliich was proportional to the depth of narcosis. If, in the anesthetized 
organism, gastric perfusion was conducted witli 0.55 per cent JJCh h^’pcrrcntiln- 
tion produced no blood pressure fall. This acid perfusion also partially prevented 
the characteristic hyperventilation rise in arterial plasma pH. Therefore, these 
phenomena appear to be due to alkalosis. Their significant conclusion is that 
anesthesia interferes with chemical and functional readjustment to respiratory 
alkalosis. 

It is well knowm that morphine administered to dogs produces a marked decrease 
*n the heart rate and tlmt ether subsequently admititsfcred leads to a resforatiou 
\ normal heart rate; whereas, cycloprojianc citlier produces no change m the 
”, ! r^nhiuc pul.^c or ol.^o further rlouinf;. B. H. Bobtlns, O. G. 

THzliXiEh and J. H. Baxter^ Jr,, of \ amIcrbiJt I’nivcrsity, Xa.^^hvillo, renn., have 
the various factors that may produce tltese heart rate clianges. Lsiiig 
f TiPT'd •vnc'^thctics after morphine atlminislration, (hey have determ»iie<l the 

thoracic ..ya.pathcie cluun.,, an,i then after hgat.on an,! 
■'l^lved for publication. May 2D, 1039.^^ 
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of the adrenals, and, finally, after section of the vagi. The typical slovring of 
the heart rate due to morphine and cyclopropane occurred after all of the above 
procedures except section of the vagi. Cutting these nerves abolished the cardiac 
slowing. Their conclusion is that ether increases the heart rate after morphine 
in the dog by depressing the vagal system and that cyclopropane augments the 
effect of morphine on the vagal system. 

The abolition of cardiac irregularities observed in dogs after morphine and 
cyclopropane has also been studied by H. Baxter, Jx., and B. H. Bobbins. These 
changes, such as bradycardia and ventricular extrasystoles, which w'ere obser^^ed 
with an electrocardiograph, and a fall in blood pressure, occur commonly in dogs, 
and to a certain extent have also been reported in man. In man these irregulari- 
ties also occur following the addition of atropine to the morphine before cyclopro- 
pane administration. In the dog these changes uniformly occurred before respira- 
tory arrest. If, on the other liand, the dog was also given sodium amytal (2.5 
mg. per kilogram of body weight) or sodium barbital, by intravenous injection 
before the administration of cyclopropane, the cardiac irregularities usually ob- 
served did not occur until respiratory arrest. They interpret the effects of these 
barbitals as being due to depression of vagal tone and a decrease in the irritability 
of cardiac tissue. 


The question of restoring respiratory activity in animals or man depressed by 
overdose of the hypnotics or general anesthetics is an ever interesting and im- 
portant subject. Picrotoxin is generally considered to produce the most efficacious 
respiratory stimulation following barbital overdosage. That this drug does not 
necessarily produce the best effect in overdose of other depressant substances is 
shown by the following reports. H. W. Werner, of the University of North Dakota, 
Grand Forks, has studied the effects of a number of drugs in rabbits depressed 
by o\’erdoses of ethyl alcohol. Coramine, benzedrine sulfate, metrazol, and picro- 
toxin all increased the minimal lethal dose of alcohol about two times. However, 
tlic first three only produced a significant shortening in the duration of alcohol 
incoordination. Furthermore, coramine and benzedrine sulfate in rabbit alcohol 
intoxication both produced a greater rise in rectal temperature than did the other 
two drugs. Possibly this moans an increased rate of metabolism of the alcohol. 
W. D. Draper and B. W. Whitehead, of the University of Colorado, Denver, have 
found in re.'^piratory arrest in dogs produced by overdose of ether that the most 
satisfactory resuscitation with artificial respiration can be obtained if metrazol 
is ndmini.«^tcrcd before attempts at artificial respiration are commenced. 


One aftenjoon was given o\'er to a s.vmposiuni on chemotherapy with the Ameri- 
can Society of Biological Chemists, Inc, The subject of sulfanilamide and its 
derivatives wa.s well <liscussed by a number of speakers. In addition, a number 
of papers on this stibject were presented before the Pharmacological Society. 
H. J, White, of the .Tohns Hopkins I niversity, Baltimore, Hd., reported upon the 
effect <if temper.'jf lire on the ba(*t<*riostatic and bactericidal effects of sulfanilanude 
and sulfapyridine upon the beta hemolytic streptococcus in vitro. At 30° C, a 
rmieentiafion of sidfanilami<le below 1,(100 mg. per 300 c.e. was inactive. The 
activity of the drug increased ns the temperature was raised. The most marked 
bactericidal action was observed at a temiH>raturo of .'Ip- C. with a sulfanilamide 
eoneentration of nig. per lou e.c, A. P. BichardsoD. from the same univer- 

sity, reported upon cyanosis in birds and mice due to sulfanilamide. In both 
sanies eyanosi. was obtained witli high bh) 0 <! levels (15 to 118 mg. per 300 c.e. 
of of 11... „.o clMcf ..iToot the „f 

in , 1,0 l.ir.l ,n..,l,on,„cloI,i„ ,.,,,^.,^ 0,1 ,l„-. „r«. 

.We. l«r,l,on.,..,.. jn „ . ,5,.. interuv.,,,,.. injoo.i,.,, of n.olhvlono !,I„o r.- 

II... 111. ,li..nir.-l, .1,111 hy only npj.roximaloly 50 con, for n j-orio,! „f „ol 



REPORT ON THE MEETINGS OP THE AMERICAN SOCIETY 
FOR PHARMACOLOGY AND EXPERIMExNTAL THERAPEUTICS, 
INC., TORONTO, ONTARIO, APRIL 26-29, 1939 

Raymond N. Bieter, jM.D., Ph.D., St. Paul, Minn. 

(From the Department of Fharmacologyj the VniversUy of Minnesota Medical 

School ) 

LLAN BASS, from Vanderbilt University^ i^ashville, Tenn., reported upon 
an experimental comparison of certain skin-sterilizing agents. A modification 
of Birkliaug^s method, using organisms occurring normally on rabbit skin, ^vas 
used. Following removal of tlie hair, the antiseptic solution n-as painted on the 
skin and allowed to dry. Among the results presented were the following data. 


DRUG AKD COKCEXTRATIOX IX 7 

0% ALCOHOL 

% OF STERILE SKIX STRIPS 

Alercresin 

0.1% 

SO 

Propyl mercuric chloride 

0.1% 

7L5 

Pyridyl mercuric chloride 

0.1% 

02 

Iodine 

3,0, 7.0% 

55 

Mertliiolate 

0.1% 

5S 

Metaphen 

0.5% 

55 

jVTercurochronie 

«o% 

51 

Ethyl alcohol (control) 

70.0% 

21-35 


In general, the pattern of these results tends to follow other recent publications 
on this subject. The author noted further that if the antiseptic solutions were 
rubbed on the skin, their efficiency was increased. 


M. H. Seevers and K. T. Stormont, from the University of Wisconsin, iVfadi- 
son, reported upon some of their experiments relative to acapnial hypotension. 
As is known, Iiyperventilation in the anesthetized dog or man produces niarked 
arterial hypotension. In tlie nonanesthetized man or in the clog recovering from 
cyclopropane anesthesia, Iiyperventilation produced no arterial liyjmtension. Later 
this same dog under cyclopropane showed a blood pressure fall, due to hyperven- 
tilation, which was proportional to the depth of narcosis. If, in the anesthetized 
organism, gastric perfusion was conducted with 0.r>5 per cent HCI, hyperventila- 
tion produced no blood pressure fall. This acid perfusion also partially prevented 
the characteristic hyperventilation rise in arterial plasma pH. Therefore, these 
phenomena appear to be due to alkalosis. Their significant conclusion is that 
anesthesia interferes with chemical and functional readjustment to respiratory 
alkalosis. 

It is well known that morpiune administered to dogs produces a marked decrease 
the heart rate and that ether subsecpiently administered leads to a restoration 

fi.n Tiornial heart rate; whereas, cyclopropane oitlicr produces no ejiange in the 
of the normal l B. H. Bobbins, O. G. 


slow morphine pulse or else prodmes a further slowing. 

“ jj, Baxter, Jr., of Vanderbilt Iniv'crsity, >aH!mI/o, Jenn., haio 
factors tliat may prod nee these heart rate (dninges.^ Lsing 


ritzhugh, and J. 


studied udministmtioT,. ti.e.v Imv,- dotern.in,.,l il... 


hath gencr: 

effects on the I'cnrt wte, 
removal of tlic tl.oraric .-yn. 


in normal <iot;s. in the same animals tno neejts after 
patiietic eliuins. and then after JiKtition and e.yeisi.m 
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over twenty-four hours, J, T. Litchfield, Jr,, H. L White, and B. K, Marshall, 
J’r., also from Johns Hopkins University, reported upon some very interesting 
experiments with beta hemolytic streptococcus infections in mice (100 to 1,000 
lethal doses per mouse, intraperitonealh’) treated with varying blood levels of 
sulfanilamide. To administer the drug, it was mixed with ground food in varying 
concentrations. Among the first to use this method with sulfanilamide and its 
derivatives were B. N. Bieter, W, P, Larson, E. M. Cranston, and Milton Levine, 
at the University of jMinnesota, Minneapolis, who used it for studying the effects 
of various drugs in Type II pneumococcus infections in mice with excellent results. 
The advantage of this form of drug administration to mice is that there .appears 
to occur an almost continuous absorption of the drug. This is important because 
of the speed with which these drugs are excreted. The Litchfield, White, and 
Marshall experiments can best be summarized in the following table: 


% or SULFAXILAMIDE 

IK FOOD 

KmrBER 

OF MICE 

BLOOD LEVEL 

MG, % 

% SURVn’AL 

AT 30 days 

0.5 

40 

7 

93 

1.0 

37 

14 

SI 

2.0 

45 

28 

6o 


It can be seen that a blood level of 7 mg. per cent produced a distinctly superior 
therapeutic efiTect. Survival rates that showed these same decreases with feeding 
increased concentrations of the drugs were reported by Bieter, Larson, Cranston 
and Levine for Type 11 pneumococcus infections in mice (4,000 to 8,000 lethal 
doses per mouse, subcutaneously). IVitli 0.5 per cent sulfanilamide in the food, 
their survivals at thirty days were 20 per cent; and with 2 per cent, the survivals 
amounted to 12 per cent. With 0.5 per cent sulfapyridine in the food, 44 per 
cent of the mice survived; with I per cent in the food, 03 per cent of the mice survived; 
and with 2 per cent of sulfapyridine. only 20 per cent of the mice survived. Ko 
determinations of the blood levels of these drugs were conducted by these investi- 
gators. These important observations should cause all physicians to consider 
the question of optimum drug concentrations to use in human therapy, Further^ 
more, it may be possible to administer too much of these drugs to patients, cither 
wthout producing distinctly good results, or with the possibility of producing a great 
measure of harm. 
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Actinomycosis. By Zachary Cope. Ballingbroke Hospital, Wordsworth Common; 

Late Hunterian Professor and Arris and Gale Lecturer, Royal College of Surgeons. 

Cloth. Ed. 1. Pp. 248, with 52 illustrations and IT plates in color. New York, 

1938, Oxford Universit}" Press. $3.75. 

The author of this text is well known to American surgeons for his monographs 
on acute abdominal disorders Avhich have found wide favor in this count rj% The 
author demonstrates again in this text on actinomycosis his ability to. relate in a 
well-ordered manner the signihcaut high lights of the disease. The controversy over 
the exogenous or endogenous origin of the disease is reviewed and the author in- 
clines to accept the latter; that is, harbored organisms from within the victim’s own 
mouth are a likely source of the contagion. 

The chief defect of the monograph would appear to lie in the author’s lack of 
conviction as to what the important agents of the treatment are. In Ids anxiety for 
completeness or because of his failure to consider adequately wherein, the virtues of 
a succesful therapeutic agent lie, he leaves the reader somewhat in doubt as to which 
of the dozen therapeutic agents recommended are the most efficacious. A brief dis- 
cussion of the principle upon which successful treatment is based would have 
strengthened this section materially. Nevertheless, the book may be recommended 
highly to clinicians as a useful source for authoritative information relating to any 
phase of the clinical problem of actinomycosis. 


Physiology of the tXterus. By Samuel R. Reynolds. Cloth. Pp. 447, with 44 
illustrations, 17 tables. New York, 1939, Paul B. Iloeber, Inc. $7.50. 

As the author himself states in the preface to this work: “Up to the present 
time, it was not been possible for students of physiology*, and interested clinicians 
to find a connected and brief account of what is known of the physiology of 
uterine muscle.” He has prepared such a statement in a very readable and logical 
form. lie has correlated a large volume of anatomical, biochemical, physiologic, and 
pathologic lit oral ure in a reasoned, connected account. There are citations and 
numerous cross references to the 1,190 papers which constitute the bibliography. The 
work extends to a con.‘5en'ative discussion of therapy besides covering the field in- 
dicated in the title. Although the author disclaims any attempt at exhaustive 
coverage of the literature, one of the very great merits of the work lies in its rich- 
ness in this regard. Tlie work also has merit in its clear statement of numerous 
currently unsolved problems, 

Tlie volume is well executed and should serve as a most useful source work in 
this field of such great clinical and physiologic interest. 


A Textbook of Ncnro-Radiology. By Cecil P. Q. Wukcley and Alexumler Orley. 

Pp. with iUustrations. Baltimore, IPliS, William'wood and Company. $S. 

A mucleneeded review of pnwlieaUy all of the well-estabUshcd data in the field of 
.'otuitgen dtagno.vis of the nervous system is here preseuted. Largely, the book 5s a 
iompilation fmm the literature; whole chapters, such ;us the <ine on ventriculography, 
which is based etitirely on the work of Lysholm and of David, Mahoudeau, Askenasy 
and Brum ate taken from the ex|.>rienco of otliers. A well-arranged. comphue 
bddiography mhb >ery greatly to the value of the bmA. The writing i. concise 
and clear and many farts arc presented in n short spnee. 



488 


SURGERY 


Of the many favorable features one should mention the nomenclature. The author 
has hopefully and 'wisely compiled simple terms, often using’ the EnglisJi equivalents 
rather than the Latin. A permanent imchanging anatomical nomenclature is some- 
thing that every doctor dreams of, but the dream uill not come true. Histology lias 
been completely omitted and neurolog}’ only briefly presented. It is very difficult for 
those who are wedded to the old school of anatomical teaching to accept the more 
modern abbreviated instruction in anatomy in which the teaching time has been 
reduced to 320 hours, as at Johns Hopkins University. With this limited amount 
of time available, the book undoubtedly satisfies an important need. We are not sure 
that it can supplement a dissecting guide entirely. 

With the addition of more applied embryology, more frequent reference to surgical 
landmarks and surface anatomy, as well as a more frequent use of diagrams and 
illustrations, the usefulness of the book would be increased. 

One who has not used the book for teaching may find in it many things to criticize. 
On the other hand, the author reputation as a teacher of anatomy and his experi- 
ence with the book in teaching anatomy should recommend it highly. 


Del Carcinoma Primitivo Broncopulmonary. By A^iceto S. Loizaga, IVf.B. Paper. 
Pp. 221, with 20 illustrations. Buenos Aires, 193S, Liberyo y, Editorial 
Ateno. 


Primary carcinoma of the lung is receiving increasing attention and recently 
several treatises liave appeared on the subject. During the last ten years at the 
Prancisco Juvier 3Iuniz Hospital in Buenos Aires, there have been forty-six cases 
of primary carcinoma of the lung, twenty- one of which were available for complete 
clinical and pathological studies. This 200 page monograph is based upon these 
observations. 


Poliowing an liistorical resume of bronchogenic carcinoma, Mierc is a brief con- 
sideration of its incidence in Avhich the author demonstrates statistically tlic in- 
creasing frequency of the condition. Much of this is based upon reports in tke 
literature. One chapter is devoted to a consideration of the etiolog}’ and patho- 
genesis in which attention is directed to smoking as a possible factor. 

The chapters concerned with the anatomicopatliologic and histopathologic charac- 
teristics of carcinoma of the lung form the most instructive parts of tlio book. 
These are excellently illustrated by photographs of gross and microscopic sections 
of the various types of lesions. On the basis of these studies the autlior offers t!io 
folloaino’ classification: (A) cylindrical cell (typical and atypical) broncliial epi- 
thelioma j (B) bronchial epithelioma of epidermoid origin (Mali)ighian and para- 
Malpighian); (C) atypical bronchial epithelioma (cuboid anrl small cells); (I>) 
polymorphoepitlicliomas; (E) mucoid bronchial epithelioma of glamlular origin; 
(P^ alveolar carcinoma (histocytoma of Roger Pilot). The clinical niani festations, 
rocnt<^enographic dmrnctoristics, and other diagnostic laboratory procedures are 
briefly cOD?!(lcrea. The book ends witli resiinnV of lucnly-eiKlil eases. 

Tlic'-aUio of ".onofjrnph lies in the di.‘^ou.«Mi,m of tbe pntbolo-ie elnirneteri.stie.s 
• nrv inns: innUpntincio... Tlic exten.sive bil.liofrrnpbv i.s marred l>y » poor 
of P""’”'’-' ^ Knslifb and Ainorienn author,-, yforeover, in vieu- of lln- 

c.scnta 10 .stupienl approaeh to this proldem. a small parat-raph de- 


represc 
recent advance.- in 


voted to this pba-'o of 


tlic subjoi't is oln'intisly inadequate. 
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Original Communications 

THE SURGICAL TREATMENT OF ACUTE CHOLECYSTITIS 
AND COMMON DUCT OBSTRUCTION 
Professor Dr. Hans Finsterer, Vienna, Germany 

F ifteen years ago Enderleii and Hotz, from coUective statistics of 
12,000 cases of gall-bladder operations, advised the eaidiest possible 
operation in young i:)atients in order to improve the operative results. 
At that time, it Avas the general practice not to operate during the 
acute attack, but to Avait until the acute SAnnptoms had subsided before 
performing the radical operation. It is remarkable that not only 
internists but also excellent surgeons, e.g., Haberer, cA^en nOAv folloAv 
this rule and advise operation only Avhen symptoms of acute pan- 
creatitis or peritonitis deA^elop. This point of AueAv Avas founded by 
Metzler, a i^upil of Haberer ’s, because the mortality of the operation 
during the acute attack in elderly patients amounted to 44 per cent 
as compared Avith S per cent during the interval betAveen attacks. 
It is true that, if, Avitli this conserA'atiA^e point of aTcav, the operation 
finally becomes absolutely necessary during the acute attack, the mor- 
tality increases more and more, and therefore the fear of operation 
during the acute attack on the part of the surgeon is increased. I 
intend to proA^e tliat one may break this A’ieions circle by eai'ly opera- 
tion during the aeiitc attack. 

The opponents of operation during the acute attack AA’ith feA’er pre- 
tend that tlie oj)cration is too dangerous and its mortality too liigh; 
llierofore, it nmy not be recommended as the operation of choice. Tlie 
mortality dej)ends n])on many factors; the operation itself is the least 
important. Tlie condition of the gall bladder and the extension of 
Iho inthnnmation to the neighboring organs are of greatest importance. 
When the intlainmation is restricted to the gall bladder, as is the case 
during tht» first or second day of the attack, tlie results are good, even 
with e lderly patients. Therefore, early (»j)erntion during the acute 


lOtN’ivr.l for luiliUratl'in, M:\n'h CO. 
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The earl}” chapters cover the technique of roentgen examination of the skull in 
excellent fashion. iVIost of the lesions of the calvarium are also splendidly elucidated. 
On the other hand, skull fractures are inadequately covered. Ventriculography is 
well bj*ought out, but euceplialography receives too little attention. TJiere is a sur* 
prisingly extensive .description of arterioencephalography and of many of the rarer 
conditions, such as hydatid and c^’^sticereus calcifications, calcification of the caudate 
and lenticular nuclei, and others. The chapter on the spine and spinal cord is 
rather short. 

Certain statements are open to question. AVe would disagree, for example, that 
myelography in the lecumbent position is wortliless, tliat ventriculography is of little 
value in the meningiomas, or tliat fractures of the vertebral bodies unite completely 
in six weeks while fractures of the transverse process commonly unite by fibrous 
union. Aside from a few such statements, however, the facts presented are sub- 
stantially correct. 

Wliile the diagrams are excellent, the number and tlie size of the roentgenograms 
are insufiScient. Attention should be called to tlie error by which the same roentgeno- 
gram used in Fig. 72 was apparently repeated in Fig. 74, which illustrates another 
case. 

On the whole this is an authoritative, easily read, well-indexed reference book 
on neuroradiologji’ which should become indispensable to anyone interested in this 
field of diagnosis. 


Textbook of Pathology. A Correlation of Clinical Observations and Pathological 

Findings. By Charles Duval and Herbert J. Schnt ten berg, H.D., Tulnnc 

Universit}’ School of Sledicine, Hew Orleans, La. Cloth. Ed. 1. Pp. GSl, with 

373 illustrations, 13 in color. Hew York, 1939, D, Appleton-Century. $8.50. 

Including the index and the references, there are 6S1 pages, with 373 illustra- 
tions and 13 colored plates. Host of the photomicrographs are satisfactory, but 
there are many drawings that have a semidiagrammatic appearance. The colored 
plates of the blood are good. 

TJie authors have presented a rather unfortunate classification of many diseases. 
Thrombosis, embolism, and infarction are regarded as diseases of the hematopoietic 
svstem; edema is a disease of the skin; typhoid fever, trachoma, and imdiilant fever 
are diseases of the reticuloendothelial system; while Gaucher’s disease and Schiiller- 
Christian’s disease (which are truly reticuloendothelial) arc classed with the Inn- 
phadenomatous system. 

There are good discussions of malaria and of leprosy, although the statement is 
made that I>. leprae grows readily on artificial media. There are chapters on the 
patUologj' of the eye, ear, nose, and throat and a final chapter on the autop.sy. 

The poorest chapter is the one dealing with nephritis. The old terminology' of 
chronic interstitial” and chronic parench\*matous” is used. Fig. 212, labeled 
acute glomerulonephritis, shows a fairly normal glomerulus; and Fig. 221, labeled 
chronic parenchymatous, is apparently a hypertensive kidney. The utmost confusion 
prevails throughout this chapter. 

A art from a few good chapters, the volume is ordinary descriptive pathology* 
of no special merit. The discussions are seldom thorouph or fundamental and many 
Lponant topics are dismissed with scant consideration. 
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I have noticed acute gangrene in 14 cases during early operation 
and have been able to avoid the perforation peritonitis by the opera- 
tion. This is veiy important with older patients. Among these patients 
the only fatalit}’' was that of a 77-3^ear-old man who had, in addition 
to the gangrenous gall bladder and threatening perforation, a cancer 
of the pancreas as hig as a fist. He died on the fifth cla^^ from cardiac 
insufficiency. Ail the other patients were cured. 


Table I 

Acute Cholecystitis 



EAKLY OPERATlOJf ] 

1 LATE OPERATIOX 


KUMBER j 

mortality I 

NUMBER j 

i MORTALITY 

Kruger 

249 ! 

1.2% 

50 1 

28.1% 

Finsterer 

62 

3.2% 1 

97 ! 

7.2% 


The results of the early operations, when the gangi^enous gall bladder 
was removed, were satisfactoiy. Among 62 eases, apart from the 77- 
year-old man, a second death, that of a oO-^’ear-old man from pul- 
monaiy embolus, is recorded. It is most important in older patients 
to eliminate wholl^^ the ether narcosis and to operate oul^^ under local 
or splanchnic anesthesia. Among 19 patients between 60 and 79 years 
of age, oiilj^ the above-mentioned 77 - 3 ^ear-old man died; all others 
were cured, ineiuding 6 patients over 70 years of age. 

When the patients come to operation only after unsuccessful med- 
ical treatment for the acute attack, the results of such late operation 
are not as good ; hut, nevertheless, Xhoy are better than with continued 
medical treatment with the hope of reducing the s.vmptoms and opei'at- 
ing during the interval. In 1932 Mentzer reported that of 134 cases 
of acute cholecystitis at the San Praiicisco Hospital, 63 cases were 
treated medically', with a 56 per cent mortalit^v; while 71 cases, which 
were operated upon because of increasing s^nuptoms, showed 

25 per cent mortality. 

Certainly also with vciy serious eases oeeasionalbv spontaneous lieah 
ntg is possible b^" perforation of the abscess into the transverse colon. 
In this way a gangrenous gall bladder ma^' be eliminated spontane- 
ously so that one finds later no gall bladder at all, but on^v adhesions. 
Of eotu'se, this advantageous event is possible onl\‘ if there were, owing 
to repeated attacks, sufiieient protecting adhesions formed whieli pre- 
sented the large abscess from perforating into the abdominal cavity 
under great tension, Stavaki and Veismann. two Kussian surgeons, 
reported 2 eases where they found, u})ou ineising a large subhepatic 
abscess, the whole gangrenous gall bladder free in the abscess. On im* 
natd a similar ease of an aljseess incision was observed by chnnee. 


yrarjj ngo 1 o|H'ru!e<! \ipou u nsyear otl man of M*vcro 

< ntMonut Cuo to srar. yoar.'j previou’^ly l$o h;n} tindcrgono n prolonged, 

U'VvtUh gallstone attaok, with formation of an nb-oc!.-. Finally he Invamc ?o ill that 
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attack may reduce tlie mortality markedly, Kriiger, a German sur- 
geon, ill 1929 reported lus results of operations performed during acute 
gallstone attacks with fevei\ The early operations had a mortality 
of 1,2 per cent in 249 eases; whereas, in 50 late operations the mortal- 
ity rose to 28 per cent. Graham in 198 cases of acute cholecystitis 
had no deaths with early oiDeratiou while the disease was still restricted 
to the gall bladder. 

It has been my practice for more than twenty years to operate early 
during the acute attack. The results are good and all the dangers of 
postponing tlie operation are avoided. In cases of young people liav- 
ing the first acute attack, when the diagnosis is not absolutel}' certain,, 
one ma^' wait rather than operate as in the case of older patients. 
Nevertheless, even with young patients one is never sure whether a 
second attack may not be fatal. Let me report an example: 

Ten years ago I operated upon a 20-year-old woman on the fifth day of her 
second gallstone attack. She had demanded the operation during the first attack 
five months previoush" because she had had relatives who had died following de- 
layed operation, but the attending doctors had advised against operation. I saw 
the patient on the fifth day of the acute attack of common duct obstruction; she 
had fever and jaundice. An internist had urgent!}* advised operation because of 
acute pancreatitis. The cause of tlie obstruction was a stone wedged on the 
papilla, which caused the acute pancreatitis. I was able to remove tlie stone only 
after transduodeiial choledochotoiny. Despite the operation, the pancreatitis pro- 
gressed. The patient died thirty-six liours later, protesting that she would not 
have died if she had been operated upon during the first attack, as she had re- 
quested. 

Of greatest importance is the early operation during tlie acute attack 
in patients over 60 years of age, liecause experience slioWvS that in tlic.se 
eases the gall bladder quickly becomes gangrenous and perforates. 
AYliile gangrene of the api^endix, also a very frequent occurrence Avith 
elderl3" individuals, is accompanied a eliaraeteristie acceleration of 
the pulse and often a normal temperature; on the other hand, this 
increased pulse rate does not appear as frequentlA* in cases of gangrene 
of the gall bladder, so that, apart from the local point of tenderness, 
there is scarce!}" an}" symptom until suddenly perforation ocenns. 
Therefore, one can understand why in these eases one rarely makes 
the diagnosis before operation, as illustrated by the following case: 

Five years ngo I operated upon a Go-year-old man who had never been ill* 
Fortv-eight hours previously he had liecome ill with indefinite abdominal pain. 
The patient had no stools, no flatus; therefore, he was sent to the hospital with 
the diagnosis of intestinal obstruction. Tenqierature was normal; pulse, SO; but 
his right hyporhondriurn very tender on pressure. Therefore I gave the diagnosis 
of paralytic intestinal obstruction due to acute cholecystitis. I advised an immedinte 
operation, whieli was performed witli splanchnic anesthesia and shoived to my sur- 
prise a perforation of a gangrenous gall bladder and peritonitis, owing to lack of 
adhesions. There was no stone in the gall bladder, ('holec^'stectomy with drain- 
age was carried out. A bile fistula persisted for a long time. 
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Table II 

Type of Operation 



1 CHOLECYSTOSTOMY ] 

j CHOLECYSTECTOMY 


NUMBER 

, MORTALITY 

NUMBER ] 

1 mortality 

Pratt 

22 

I 30 (35%) , 

23 , 

0 

Pinsterer 

9 

1 4 (44%) 

152 ' 

1 5 (3.2%) 


nevertheless, its mortality is higher because an intensely inflamed 
organ is left in the abdominal cavity from whicli the inflammation 
may spread to the deep bile ducts and, above all, to the pancreas. 
I have carried out cholec 3 ^stostom 3 " only 9 times, and then because the 
attendant internists were absolutelj^ opposed to the extirpation of 
the gall bladder. Of these, 4 cases died. Especially important is the 
following case : 


A SS-year-old woman was operated upon on the fourth day of tJie acute attack. 
She was unconscious, with a temperature of 103 ** E.; pulse, 130. I found a phlegmon 
of the gall bladder with malodorous pus but no adhesions. Although the gall bladder 
was freely movable and therefore cholecystectomy would have been very easy, I left 
the gall bladder because the internist present at the operation was absolutely op- 
posed to cholecystectomy. Therefore, only the stones were removed and the gall 
bladder and its vicinity were drained. The early postoperative course was good. 
The patient passed stools and flatus on the second day and had a normal pulse. On 
the ninth day there was an increase of the pulse rate and pain in the left epigastrium, 
such as occur in cases of acute pancreatic necrosis. On the eleventh day there was 
exitus from progressive pancreatic necrosis. At the operation the pancreas had 
been normal, without even edema; infection ensued only later. In this case chole- 
cystectomy certainly might have saved the patient. 


The results of ebolecysteetomj^ are good also in eases of acute 
cholecystitis, for among 152 cases there were onl}’' 5 deaths (3.2 per 
cent mortality). Also, Pratt had a similar experience with acute 
cholecystitis. AYhile 23 cases of cholecystectomy were all cured, there 
were 10 deaths among 22 cholecystostomies (45 per cent mortality). 
Therefore, cholecystectomy can be recommended as the method of 
choice also during the acute attack. 


Tile internists alwa^^’s assert tiiat the dangers of operation during 
the acxite attack are much greater than the risks of medical treatment, 
but this contradicts the above-cited communication of Mentzer from 
the San Francisco Hospital where medical treatment of acute cho- 
lecj’-stitis had a 56 per cent mortalitj^ and the late operation, but 25 
pei cent. It uas advised to perform the operation only if absolutely 
nccessar> because of diffuse peidtonitis or acute pancreatitis. But 
the diagnosis of perforation peritonitis is particularly diiBcuIt, be-- 
cause there is usually no perforation pain similar to that in perfora- 
tion of an ulcer ; on the contrary, immediately after perforation pa- 
bents even feel some relief because the painful tension of the "all 
bladder ceases with the emptying of its contents. Also, the aecelera- 
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operation was deemed impossible by the attending internist. Healing had taken place 
discharging pus with the stool. At the operation (gastroenterostomy) X intended 
also to remove the gall bladder, but could not find it. There was only sear tissue 
above the dilated common duct, although the gall bladder was repeatedly palpable 
during the preceding attacks as a painful tumor. In this case, there being no 
ulcer, permanent relief was obtained by sinipJe gastroenterostomy. The patient is 
now 82 years of age. 


WJieu tlie iiiflamiiiatiozi is eoiifijied to tlie gall bladdez’ or an abscess 
forms about the gall bladder, satisfactory results may be obtained with 
tbe late operation even with older patients. I have bad 7 deaths among 
97 cases (7.2 per cent mortality). Among these deaths there was a 
71-year-old woman whose gangrenous gall bladder had already per- 
forated into the duodenum. The duodenum was sutured and a chole- 
cystectomy performed, but a duodenal fistula developed; therefore, 
jejunostomy was done six days later; nevertheless, death from inani- 
tion occurred. On a 73-year-old inebriate (the patient had drunk 1 
to 2 liters of wine daily for thirty j^ears) in bad general condition 
sent to operation after a week with peritoneal symptoms (tempera- 
ture, 103^ P. ; pulse, 128; emphysema of highest degree) I found a 
phlegmon of the gall bladder before perforation; moreover, tliere was 
an advanced alcoholic liver cirrhosis. The patient died from insuf^ 
ficienc}^ of the heart. Another patient died of uremia. Two patients, 
one of whom was a woman weigliing 275 pounds, died from obesity 
and insufficiency of the heart; one death was due to pancreatitis. 

The opponents of operation during the acute attack assert that the 
risk of peritonitis is too great, operation therefore being contraindi- 
cated. By operating cautionsty and carefully’' walling off by com- 
presses the field of operation from the free abdominal cavity before 
the cholecystectomy, one easily may avoid the fatal perito 22 itis. Up 
until now I have not seen one death from diffuse peritonitis in a series 


of 161 cases operated upon during the acute attack, altliougli in 13 cases 
a big abscess near the gall bladder was found. Smith, of New York 
City, did not liavc a death from peritonitis in 107 acute cases. Jvriiger 
had only one deatli from peritonitis among 249 cases. Coming upon 


a large abscess immediately after cutting through the abdominal wall, 
the surgeon will content himself with simple iricisioiT. In these cases 
there remains qnit<? often a bile fistula. I hare operated upon 15 cases 
in such a way without any death; they are not inehided in tliosc 
statistics. Finding an abscess near the gall bladder after opening tlie 
abdominal cavity and packing the field of operation, wdiilc severing 
the adhesions, one may remove the gall liladder witliont any risk. 
T have never seen any damage result from this procedure; diffuse 
peritonitis lias never oeenrreci. i.nt I ahvay.c Iruvo m n drain. 

Tt i. an important <inestwn whether ehnieevsteetomy m preferahle 
-1 e<Jtnniv Tlie tlrainatre of liic "all hlnMer after retnm;il 
Tf tl stoncs is certainly teeln.ieaily easier tlian eiiolecysteetomy ; 
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failure of complete cure. Of tliese, 2.8 per cent were due to eliolaii- 
gitisj the others suffered from colitis or duodenal ulcer. 

Table III 


Pekmanent Kesults or Cholecystectomy 



CHRONIC CHOLECYSTITIS 

acute cholecystitis 

Cured 

142 (79.r%) 

64 (91.4%) 

Improved 

' 12 ( 6.7%) 

4 ( 5.7%) 

Failure 

24 (13.5%) 

2 ( 2.8%) 

Total 

17S cases 

70 cases 


In 70 cases where operation was carried out during* tlie acute at- 
tack, 64, or 91.4 per cent, were well for periods ranging from four to 
twenty years postoperatively. Four cases are suffering from slight 
hj'peraeidity, but they are content with the result of the operation, as 
they are relieved of their severe pain. There are, thus, 97.1 per cent 
satisfactoiy results. 

On one uncured patient Avho suffered a chronic cholangitis, I per- 
formed a choledochoduodenostomy, and this patient has been Avell for 
ten years. In the second uucured case there was a duodenal ulcer 
complicated b}" massive hemorrhage. Since a radical gastrectomy 
twenty-two years ago, this patient has been perfectly well. 

Prom my experience with the operation performed during the acute 
feverish gallstone attack, in opposition to the hitlxeiUo prevailing 
opinion, I should recommend the early operation during the acute 
attack as the most reliable metliod of treatment, which, by eliminating 
the ether narcosis, considerably reduces the operative mortality, 
avoids the risks of a later complication, and, by the removal of the 
diseased gall bladder, delivers the patient wholly and permanently 
from any complaint in more than 90 per cent of the cases. 

The common duct obstruction by a gallstone is a very serious com- 
plication. The medical treatment is of long duration and uncertain 
success, and the surgical treatment is feared by most practitioners 
and internists because of its ostensibly great dangers, so that the pa- 
tients are sent to operation only with absolutely urgent indications. 
The internists' and surgeons' opinions eonceniiiig the best time for 
operation are divided. While most surgeons ask for the earliest possible 
operation, the internists prefer waiting at least four to six weeks in the 
hope that tlie stone will pass through the papilla. They base this 
hope upon the observation of eases wliere jaundice disappeared after a 
few days’ treatment, a fact the}^ explain by the passing of a stone 
through the papilla. I will not contest the possibility that a little 
stone may pass throngli the papilla; also I will agree that regular 
rinsing of the cluocleniun witli sulfate of magnesia renders good serv- 
ice on application of the duodenal tube accompanied bv a pre.scription 
containing nn antispasmodic. The results of such treatment can be 
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tioii of the pulse takes place very late. If the common duct is blocked, 
much bile flows into the abdominal eavit}’; the pulse rate is not ac- 
celei'ated. B 3 ’ the resorption of the bile, it ma^" come to bradj^eai’dia, 
rendering the diagnosis diflScult, just as when the bradj^eardia ap- 
pearing after hepatic injuries, the diagnostic importance of which I 
pointed out tweiit,y-five 3 "ears ago, makes the diagnosis of acute 
hemorrhage impossible. Therefore, such j^atieiits with perforation 
peritonitis come too late to operation ; recoveiy is to be expected at 
best onlj^ in j^oung patients. I hare had 5 recoveries among 11 cases 
of perforation of the gall bladder with diffuse iDeritonitis ; among 
these was a Tl-j^ear-old woman who, three months later, had a per- 
forated gangrenous appendix, with diffuse peritonitis, from whicli she 
also recovered. 


Much more dangerous is the spread of the inflammation to the pan- 
creas and the development of acute pancreatic necrosis. In the litera- 
ture, it is true, some recoveries are reported. Thus, Orator and 
Straateu report 8 recoveries among 18 cases at Haberer’s clinic. I 
m^^self have lost all of my 7 cases of acute cholec.vstitis and pancreatic 
necrosis, despite oiDeration and regardless of whether the gall bladder 
was removed or, owing to the bad general condition, onl^^ drained. 
In the literature one continues to find reports of recoveries despite a 
simultaneous pancreatitis. To be sure, these are eases of the so-called 
first stage of the acute pancreatitis, of edema of the pancreas, which 
I also observed in eases of acute phlegmonous gall bladder; but, as it 
is a simple collatei'al edema which can be found about eveiy inflaninia- 
tion, I did not iuclude it among the cases of acute pancreatitis. 

When with more prolonged acute inflammation not onhv an abscess 
near the gall bladder is formed and ascending infection of the bile 
ducts with chills is started, but also septicemia is to be diagnosed 
because bacteria (streptococci, stapli.vloeocci) are found repeatedly 
in the blood; b^' then the operation is too late, for b^" the operation 
we muy remove the primary' focus, but we cannot cure tlie septicemia. 
Whether, after extirpation of the diseased gall bladder, the organism 
call overcome the alread.v present infection cannot be i)rcdicted. Be- 


cause such a patient perhaps can be cured onli’ b.v the cliolecystec- 
tomv, I attempt the operation, even if, as ini' own ohservations show, 
the operation may not be successful. 


Bv the early operation in aeiite clioleci’stilis, not onl^' we mn.v re- 
iice the immediate operative dangers and preveiit fatal complications 
lit also bi* the cbolceystectonn" we ina.v relieve tlie i)atients perma- 
entlr from their complaints. At re-e.vaminaf ion of all patients 

•' n 11., A T 1 r 


entlv from their comi>uiiniN. n*-c.\aiiiin«iM»Mi w* .... o/)er- 

ted upon because of fraUstoiios, I noticed four years a-o tJiat tlie best 
"nmiieut results were obtniue.l by cliolecysteeiomy diirmir the nenie 
1 In 34^ cases wliere the interval ojxTation wa^ carri(*rl onf 
Jomfour to twcuty-two years previously, tber.. were Kl.o per eeut 


fie best 
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papilla; the occlusion may be loosened by regular duodenal washings, 
owing to which the spasm of the sphincter Oddi ceases, the papilla 
distends itself, and the stone, if it be not too large, passes. For this 
purpose, a treatment of one to two weeks is sufficient. If the occlu- 
sion persists, there is usually a big stone that can pass into the duo- 
denum only after forced dilatation and rupture of the papilla or after 
a decubital ulcer of the papilla has perforated into the duodenum. 
These are the cases in which one finds at operation during the interval 
after previous jaundice that the papilla is narrowed; despite the dila- 
tation of the papilla, colic occurs after the cholecystectomy. These 
attacks of colic are clinically explained by common duct stones over- 
looked or formed afresh, while relaparotomy shows only a dilated 
common duct with muddy bile, a narrowed papilla, but no stone. These 
cases are curable permanently only by a choledochoduodenostomy. 

If the common duct obstruction is accompanied by fever and chills, 
according to m^^ opinion one has to operate as soon as possible to 
prevent ascending infection of the bile ducts and formation of liver 
abscesses; or, if these conditions already are present, to cure them by 
restoration of free bile discharge. Within the first weeks, fever may 
be explained hy mere cholecj-stitis ; there may not be even a stone 
obturation of the common bile duct, as was shown above. Denk- ad- 
vises in. cases of jaundice with fever to combat the infection fii’st by 
medical treatment and to remove the obstruction by operation only 
after decrease of the fever; he has had a higher mortality when he 
operated upon these cases in the first weeks than when he operated 
for common duct obstruction without fever after two months or more. 
I cannot agree with this suggestion. Only if the jaundice is caused 
by compression of the common duct and the fever by purulent chole- 
cystitis, can one perhaps expect success by conservative treatment. 
With stone obstruction and ascending infection, the cure of the infec- 
tion is impossible without simultaneous removal of the occlusion. The 
patients at last become so feeble by the permanent fever and chills 
that operation is then declined; the}^ die without operation, just as 
the patient refusing the operation, as the internist Eppinger, one of 
the best experts of liver disease, has hinted in his book on liver 
diseases published a year ago. 

If, according to the internists' proposal, the operation is postponed 
for four to six weeks or more, the dangers of operation are increased 
because of the progressing liver damage, ascending infection of the 
bile ducts, and choleiiiic postoperative hemorrhage. The mortality 
will be higher with these late operations, just as with acute chole- 
cystitis. If one int etuis to obtain any success in such advanced cases, 
he must act according to these three factors. On account of the al- 
ready existing liver damage, any further damage of the liver abso- 
lutely must bo avoided. The liver must not be traumatized by retrac- 
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determined in one to two weeks. Witii this method I Jiave seen really 
good results, so that the operation could be avoided. Therefore, 
within the first weeks, wlieii fever or chills are wanting, I recommend 
an attem23t with the duodenal tube, but I advise an operation if no 
result is obtained after two weeks of treatment. 

AVhen jaundice with wholly acholic stools accom 2 )anyiiig the acute 
gallstone attack disaj^ijears after some days, with the decrease of the 
l^ains, there is no i^roof that in such a case a stone has passed out 
through the papilla. It is much too little appreciated that a complete 
common duct obstruction can occur without any stone in the duct! This 
obstruction results from the following circumstances ; the C 3 "stic duct is 
obturated by a stone during the acute gallstone attack,* the enor- 
mousl 3 ^ strained gall bladder, its head fast fixed on the liver bed and 
therefore not able to extend itself forward, distends itself on its neck; 
the common duct kving beneath is so thoroughh* compressed betiveen 
gall bladder and vertebral colunni that no bile passes at all. This 
state can indisiDutablj' be found during operation for an acute attack. 
After emptying the overdistended gall bladder bv puncture, the pres- 
sure on the common duct is complete^" relieved and the bile flows at 
once into the duodenum and stomach and ma^* be A’omited. This man- 
ner of common duct obstruction I could ascertain without doubt in 13 
cases as follows: Some patients who before had Avholhv acholic stools 
vomited bile after the puncture of the gall bladder; at choledocliotoniy 
no stone was found and the papilla was permeable. One cannot sup- 
pose that quite incidentals^ not in 1 case but in 13 eases, the stone 
l^assed through the papilla, just at the moment of the operation made 
with local anesthesia ; one can never pretend that the stone occluding 
the papilla, upon decrease of the tension, owing to the puncture of tlie 
gall bladder, no longer was pressed against tlie papilla, the discharge 
of the bile thus being possible again; but that the stone could not be 
found in the common duet b}’ a in’ means at the following examination. 
All the patients have remained, from the operation until now (that is, 
for a period of twelve 3 ’cars), free from ain’ complaints, a condition 
which would be impossible if a so-ealled pendulum stone were left in 
the common duct. 


A similar event oceurs in the successful medical treatment of the 
frallstone attack. By means of an antispasmodie the tension of this 
oUrdistcnded gall bladder rela.xes, the pressure upon tlie obturating 
Slone in the neck of the gall bladder ceases, and witli the slightest 
movement bile can flow ofT; the gall bladder omiifics itself through 
the evstic duet, whereby the jiressure upon the common duet ceases. 
'With the decrease of pain and (‘essafion of the attack, there is a dis- 
mIso of the inundiee caused h.v compression of the common 

ncltolic iittcr ccUlion of llio Hirro i« « rtono ol,li.r;,lin~ II, o 



FINSTERER : ACUTE CHOLECYSTITIS 


501 


once suggested that cholemic Ixemorrhag’es are not caused by tbe pres- 
ence of bile in tlie blood but by deficiency of bile in tbe intestines ; 
therefore, one ought to bring the bile as soon as possible into the intes- 
tines, This assertion would be supported by the researches of Graves 
and Schmidt, who, in cases of bile deficiencj^ in the intestines, noticed a 
decreased absorption of the vitamin D which is stored in the liver and 
which reduces the time of blood coagulation. Because of nij^ perform- 
ing mostly choledochoduodenostomies, freedom from cholemic post- 
operative hemorrhage may be the result of the advantageous effect of 
the internal biliaiy drainage. 

The ascending infection of the bile ducts is most effectually combated 
by stimulation of the bile secretion after the operation and by free dis- 
charge of the bile. To achieve this, cholagogues of all sorts are used. 
Their administration immediately after the operation, however, is ren- 
dered difficult. In such cases I use decholin, introduced into the thera- 
peutics of gallstone disease by Neubauer. Patients receive, when 
highly feverish, an intravenous injection of 10 c.c. deeholin (20 per 
cent dehydrocholic sodium) on the second day after operation; the in- 
jection is repeated within the following two to three daj^s until the fever 
decreases. Later, medical remedies may be applied. 

The removal of the stone responsible for the obstruction usually is 
not sufficient to ensure free bile drainage into the duodenum, because 
the flow temporarily may be interrupted owing to swelling of the papilla 
and spasm of the sphincter of Oddi. Therefore, in these cases one has 
to eliminate at least the function of the sphincter by forced dilatation 
of the papilla, as performed hy Bakes, Walzel, and other surgeons. A 
free drainage is better obtained by common duct drainage or by chole- 
dochoduodenostomy. The common duct drainage is surety the more 
simple operation, but its mortality is of a high degree, because the 
patients obviously do not tolerate well prolonged bile loss and the risk 
of postoperative hemorrhage increases. Friedrich reports that at Hoeh- 


Table IV 

Common Duct Obstruction 
Mortality 



1 COMMON DUCT DRAINAGE | 

1 choledochoduodenostomy 


number ] 

mortality I 

number 

mortality 

Jumsz 

73 

20.5% 

47 

4.2% 

Finsterer 

22 

5 (22.7%) 

62 

0 (9.6%) 


eiiegg s clinic the mortality of the common duet drainage amounted to 
32 per cent; at Haberer s, 28 per cent. Jurasz with common duct drain- 
age liad a 20.5 per cent mortality among 73 eases, while among 47 cases 
of cholcdochoduodenostomy only a 4.2 per cent mortality occurred. 
During my first years in practice, I also applied the common duct drain- 
age, but during the last twenty years I have been using it very iufre- 
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tioii during the irhole operation, even though the operation is ren- 
dered a little more difiScult, because in this stage the liver is particu- 
laidy sensible to any trauma. I regard rolling of the liver out of the 
abdominal cavity over the costal arch as especially dangerous; there- 
fore, I never have used this procedure in my gall-bladder operations. 
Also, ether narcosis must be wholly eluuinated. We know today that 
ether is a dangerous liA^er poison whose toxicity increases with the 
quantity and concentration of the ether used. Crile, in his excellent 
book on S'lirgiccil Shock and Shock! css Ox>eraiion Through Anoci- 
Associatt07if has proved this by many animal experiments. He also lias 
shown that nitrous oxide does not exert the same toxic effects. Wliile 
the normal liver recovers from this toxic process in a short time, a liver 
already injured by disease becomes incapable of recovery, owing to snin- 
iimtion of the damages. The result is death from imsuffieiency of the 
liver, often called simple shock death. Por the past twenty-five years 
I have operated upon cases of common duct obstruction only under 
local anesthesia of the abdominal wall and splanchnic or paravertebral 
anesthesia and have no death to report from insufficiency of the liver, 
despite many cintical eases. I suppose that my good operative results 
are due to the avoidauce of deep ether narcosis. 


For combating the postoperative hemorrhage in jaundiced patients, 
different methods have been suggested, the efficiency of wliicli is not 
generally acknowledged. It is easy to understand that blood trans- 
fusions before and after the operations are advantageous, even if only 
for substituting the lost blood and for the lesser effect on the blood 
coagulation. Por fifteen years I liave made propliylaetie x-ray irradia- 
tion of the spleen witli % E. D,, according to tlie suggestion of an 
Italian surgeon, in order to increase the blood coagulation. The irradia- 
tion must be made immediately before the operation, for, if too long a 
time should elapse between flie iiTadiation and tlie operation, I he 
desired effect on the coagulation time may be at its lieiglit during the 
operative procedui'e. This results in iinpei’fect hemostasis at tln^ opera- 
tion and the occurrence of postoperative hemorrhage. Fifteen years 


a^o I saw tliis happen in a case of jaundice caused by cancer of the 
pancreas which had been irradiated twenty Jioiirs before the operation. 
Dwviu^ the operation, there was reinnrka))Iy little bleeding in spite ot 
normal blood pressiu-e; twent.v-fonr hoin\s postoporatively, lieniorrhage 
set in. Since then 1 have made the irradiation immediately before the 
operation. The real cflect of the metiiod is difficnit to prove: stUl, these 
last fifteen years T Jiavc seen only two dcat/is from cliohanie posfo/mra- 
tivc hemorrliairo: in one ease there had been previous irradiation, while, 

. "ilic irradiation of spU'oii was tcchnic;dly iiiijmssilde. T 

"\eWlpr il inore imiiortmit fo avoid tfic cxtcnial drainairo of f)io <-oni. 
n ciuot ill 

hitcllhie" by vlu,lo(loci.(Hl.aHirnn.to,„y. Tla- lius-iar. (}rr);,ny 
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In performing a supraduodenal clioledoclioduodenostoiuy, an ia- 
eisiou 2 cm. long is made in the common duet, starting at the junction 
of the cystic and common ducts and extending distally ; an incision of 
similar length is made in an appi'opriate area in the upper border of 
the duodenum. A two-layer anastomosis with interrupted sutures is 
carried out; the anastomosis is then covered Avith omentum; laterally 
to the anastomosis a drain is placed so that, in ease there be a leak in 
the snture line bile will not then drain into the abdominal cavity. 
Moreover, the patient is placed for at least forty-eight hours in high 
Trendelenburg position. The anastomosis has to he sufficiently wide 
and must remain broadly open iu order that the discharge of bile is 
unhindered. For this reason the transverse incision of the common 
duct applied hj Sasse and Hej^rovsky often failed. Through the wide 
anastomosis the bile will drain freely and thus cure sometimes even 
the worst eases of purulent cholangitis with supei'ficial liver abscesses. 
Two examples follow: 

A 75-year-old woman for three months suffered pain, fever and vomiting; for 
two months, jaundice with acholic stools, daily fever 102 to 103°, cMUs, vom- 
iting up to twenty times a day, advanced emaciation and debility; finally a neces- 
sarily late operation was declared impossible by five internists and was refused by 
two surgeons. Because of the special requests of her cluldren to attempt at least 
to save her life, the patient was operated upon May 29, 1927. For the local and 
splanchic anesthesia only ^,4 per cent novocain solution was used. The cecum and 
appendix were found to be adherent to the gall bladder. Upon performing appendec- 
tomy, a thickened gall bladder covered with fibrin and containing many stones was 
found; the common duct was more than 3 cm. wide and contained a big obturating 
stone on the papilla and many small stones ; the liver was large, surprisingly soft, and 
contained on its surface multiple small abscesses. Cholecystectomy and choledochotomy 
were performed after removal of the stones from the common duct; only pus was 
drained; a 2 cm. wide choledochoduodenostom}' was performed. The first two days 
there was repeated vomiting, for wdiich the stomach was rinsed. Fever con- 
tinued and decholin intravenously was given. The fever slowly decreased. The 
patient recovered with increase of weight up to the normal and is without any com- 
plaint at the present date. She is now 86 years old. At the x-ray examination the 
bile ducts were found to be filled with barium only when the patient had been lying 
down for a long time on her right side. 

A 70-year-old woman had had gallstone attacks for fourteen years. For the last 
year there had been a great many attacks and repeated jaundice. For three months 
there was complete obstruction of the common duct with fever: for one week, 
daily chills, high fever, repeated vomiting. Operation was declined by two sur- 
geons. At her daughter’s explicit request, the patient was admitted to the hospital 
for operation almost moribund. Temperature was 104° ; pulse, 132, small and irregu- 
lar; abdomen, distended and everywhere very tender to pressure. Operation was per- 
formed May 2.1, 1928, Because of the patient’s unconsciousness and restlessness, the 
operation was begun under nitrous oxide narcosis, ndth local anesthesia of the abdom- 
inal wall; later splatvclmic anesthesia was administered and the nitrous oxide was dis 
continued. Laparotomy was performed along the costal arch. There was a large amount 

of purulent bile between the right diaphragm and liver and also in the lower abdomen, 

without a perforation being found; the thickened gall bladder contained no stones; 
the common duct and hepatic duct were considerably dilated and contained a big 
stone wedged in the ampulla and twenty-nine small stones; the liver was enlarged, 
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qiientl 3 ’’, its mortality, compared TOtli dioledoeliodiiodeiiostoiR}", being of 
a high degree; among common duct drainages I liave ]iad 5 deaths (22.7 
per cent) aiid in additioJi 3 late 'deaths fi*om inanition due to a persist- 
ing bile fistula, so that the mortality is exactly 36.3 per cent. Surely 
with these 3 deaths, all in cases operated upon before the War, deaths 
from bile fistula could have been prevented by clioledochoduodenostoniy, 
which at that time I did not know. Tlie choledoch oduodenostomy, how- 
ever, has a 9.6 per cent 2 nortality (62 cases with 6 deaths), although 
there were many very severe cases ; in 32 cases the common duct ob- 
struction had lasted two to twelve months ; in 36 cases there was more- 
over purulent cholangitis with liigh fever and chills; 39 patients were 
60 to 79 years old. Among these 6 deaths, 2 were due to bile peri- 
tojiitis, avoidable by better techiiiqve ; 2 were caused by eliolemie post- 
operative hemorrhages. A 72-year-old patient M’ith advanced arterio- 
sclerosis died the ninth postoperative day from iusufficieiicy of the 
heart and pneumonia. At the post mortem tlie abdomen was all right. 
A 69-year-old patient came to operation with chills and high fever. 

I found empyema of the gall bladder and purulent bile in the common 
duct, but no stones. The patient died after four days. Tlie ])Ost 
mortem showed intense bilateral purulent bronchitis, acute dilalation 
of the heart, acute splenitis, purulent cholangitis, and multiple liver 
abscesses, especially in the right lobe. The anastomosis was all rigid; 
there was no peritonitis. 

The choledochoduodenostomy can be made transduodenally witli 
splitting of the sphincter or above the sphincter. This method was 
only seldom applied, despite the recommendation of Lorenx and j\Iosz- 
kowiez, because its morta]it 3 ’ is Ingh (wore than 20 per cent) and it is 
particularh* dangerous in cases where the common duct is not h'iiig 
close to tlie duodenum but is passing up to the papilla across the pan- 
creatic tissue. In such ca.ses, after incising the pancreatic tissue, it 
ina.v be difficult to control the hemorrhage, but above all an acute 
pancreatitis is almost unavoidable. Therefore, I have apj)Iied the 
transduodena 1 eholedoclioduodenostom\' onhv if the stone wedged on 
the papilla could not be pushed higher even after inobili;:ation of the 
duodemnn. I liave bad 1 death among 5 eases. 


\ 47*YCftr*oUl woman for !wo ami nno lialf inontfiu wjUi rornj^fofe oI»srnir. 

tion of the ronimon l»iIo (ImU and prtocluao. Posi)ifo pn-paratioii aial Mood trans- 
fusion before and after (Ijo operation, posfopprafive homorrhu^t^ orrurnul Tuo 
further transfusions, however, eontrolled tlie Ijeniorrhaiie. Tlie patient died, how. 
over, from acute pancreatitis. 


The noriiiJinciif n’snlls in the .-asPs of iransiluodciial 
,lonoslo,ny are Tlir.-a . asas arc an.v^ 

sixteen to seventeen years; onr voniati I.ns -anicd . 
Vei-ht Tlie results of one ens.- remained iiidcm-u n. 


rbolcflof'bodno- 
cnrnplaitit after 
7.27 j) 0 !nid.s in 
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With 24 cases the operation was performed eleven to seventeen years 
ago so that one may really speak of permanent cures. Two patients 
are sometimes afflicted with ulcer complaints which disappear again 
after medical treatment; one patient suffei’s from chronic colitis which 
existed before the operation. There is no uncured case nor au}’^ case 
of ascending infection. 

The permanent results of the common duct drainage or suture of 
the common duct are not so good. Ploercken had only 51 per cent 
permanent cures. Bernhard I'eports about 30 per cent from Popper 
clinic. I have, among 13 cases of common duct drainage or suture of 
the common duct, 5 cases cured, 1 improved, 7 uncured, among which 
are 3 cases with persisting bile fistula. 

Choledochoduodenostomy gives excellent results also with chronic 
pancreatitis. I used it on 10 patients, all of whom recovered. Seven 
cases are absolutely cured after three to twelve years; 2 eases were 
operated upon only four months ago; 1 case died from liver metastases 
after one 3^ear. Also, in cases of chronic pancreatitis, I prefer cho- 
ledochoduodenostom}^ to cholecj^stostom}", cholec^^stectom^", or dilata- 
tion of the papilla, which is still frequentlj^ commended but which 
often leads to failure. 


I have applied choledochoduodenostomj" also in those patients who 
had further complaints referred clinically to gallstones left behind in 
the common duct after cholecystectomy. These stones were not dis- 
coveiable at the operation, but instead a relative stenosis of the 
papilla partlj^ hy cicatrization, partly hy swelling of the head of the 
pancreas was found. I performed the operation 10 times without an}" 
c eaths ; 8 cases are wholly free from complaints after a period of three 
to ten 3"ears; 2 cases operated upon only six months ago are not 
applicable for the evaluation of the permanent results. Among these, 
one patient is particularly interesting; he was operated upon ten 
years ago by Walzel because of stones in the common duct. At that 
time, apart from the cholecystectomy, the dilatation of the papilla was 
performed. One patient suffers sometimes from chronic colitis. One 
patient is uncured. He sometimes has severe pains and also jaundice. 
Here repeated x-ray examination shows that the bile duct does not 
nil; the anastomosis, therefore, has closed. 


Prom my experience, I communicate tlie following rules for mv 
treatment of common duet obstruction by stones : 

1. In all eases the diseased gall bladdm- is removed 

2. It tUc conmo,, duct be ocelmled bv , solitary stone and tbe 
|.ap.l a be permeable the common duet is sntnred after e«raolio„ „ 
the stone and only the abdomen is drained 

■ o.VL’a^.pZr -""'«>«tl.«Inodcn.s. 
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Mas surprisingly soft, and on its surface? had many small abscesses. Cholecy.stcc* 
tomy and (du)U?dochotomy M’ero jjcrformedj after removal of the obturating stone and 
(he small ones, only pus flowed from (he common duct. A 2 cm. M'idc cholcdochodu* 
odenostomy \vas performed, louring the first tNvo days, the patient was still uncon- 
scious ami passed almost no urine (oO c.c, within twenty-four hours) despite infusions 
ol .sodium chloride; high fever continued. From the second day intravenous injec- 
tions of deeholin M'ere given with gradiml decrease of the temperature; healing nas 
retarded by jjcrsistent infection of the abdominal M'all. There M’as a postoperative 
weight increase of 2i) pounds. In lO'M (he x-ray examination showed the bile duets 
filling only in (lie right side position. Tlie patient, then SO yeans of age, 'was re- 
examined in lOilS; there M'ore no complaints or fever from the bile duct; only the 
big ventral licrnia troubled tlio patient occasionally. 


Clioledoclioduodenostoiiiy is relatively .seldom performed for fear 
of ascending infection. It is regarded as indicated only when there 
is a complete obstruction of the common duct by cancer of the pan- 
creas, if a cholecystduodenostomy cannot be performed. Mallett-Gu}^ 
has collected from the literature 12 cures and 8 later deaths of ascend- 
ing infection and has warned against this operation because of its 40 
per cent mortality. From my oavji experiences I have contested this 
argument repeatedly and have showed that this lack of success does 
not occur with the t.ypical side-to-side anastomosis, but only with the 
end-to-side anastomosis, because the latter tends to stenosis and thus 
permits the ascending infection because of imperfect drainage of the 
common duct. 1 could show that just those cases whose bile ducts fill 
on x-ray examination give excellent permanent results. The follow- 
ing is an example: 

A 64-3'ear-old man 'was operated upon in 1922 because of common duct obstruction, 
with fever and chills (for four weeks dail^" 39®; dail^" chills). The common duct and 
hepatic duct ^vere very dilated and contained twenty' stones and purulent bile. After 
cholec 3 "s tec 1 0013 % a 2 cm. wide choledochoduodenostom 3 ^ was performed. The patient 
up to now is WI 10 II 3 ' free from 003 ^ complaint and has gained 55 pounds in weight, 
X-ra 3 ^ examination witli barium per os shows a complete filling of tlie ramifications 
of the hepatic ducts; nevertheless, complete health has been maintained for eighteen 
3 ^ears without any change. 

Table V 


End Kesults 


— 

COMMON DUCT DRAINAGE 

CIIOLEDOCHODUODENOSTOMY 

Cured 3 to 17 yr. 

5 

42 '= 93.3% 

Improved 

1 

3 =: G. 6 % 

0 

Failure 

7 1 



The permanent results of the choledochodnodenostomy are veiy good. 
Anion"' 48 eases operated upon, tliree to seventeen years ago, 2 cases 
T d witliin 3 years from cancer of the pancreas with liver metastases; 
1P 72-vear-old patient, after complete good health, died from grip- 
onia Forty-two of the remaining 45 cases, or 93.3 per cent, 
.o‘frnm complaints for from three to seventeen year.s, gained 

ttS 'veislrt. «"<' 


SOLITARY NONPARASITIC CYST OF THE LIVER 
W. Kenneth Jennings, M.T)., Evanston, III. 

the Northivestcrn Tlniveysity Medical School and the Evanston Hospital) 


U nusual abdominal tumors are of interest because they so often 
defy clinical diagnosis. Davis extensive study of nonparasitic liver 
cysts revealed 187 reported cases of a solitary cyst to which he added 
one. This indicates a recently aroused intez'est in this condition as 
Stoesser and Wangensteen’s^ review only eight years previously placed 
the number of cases on record at 104. Although much has been written 
about the symptoms produced by these tumors, very few have been 
recognized clinically. Many have been mistaken for ovarian cysts, while 
hydrops of the gall bladder,^ mesenteric cyst, and hj^datid cyst have been 
other favorite preoperative diagnoses. Harrington, of the Mayo Clinic 
(in a personal communication to Jones) states that three of their 
• series of twenty-five cases were diagnosed as tumors or cysts of the 
liver. Despite the rapidly increasing number of such cases reported in 
recent years, it seems that the condition is still suihciently rare to war- 
rant placing on record another. 


Ca.se Ueport. — M rs. E. L., aged 20 years, entered the Evanston Hospital com- 
piainmg of frequent pain and a sense of fullness in the abdomen. She had been 
conscious of a gradual increase in the sixe of her abdomen for about one year. 
Six months previously she had suffered a severe attack of abdominal pain which 
was confined chiefly to the lower abdomen. When examined at that time, tenderness 
was found most marked in the right lower quadrant and a diagnosis of acute 
appendicitis was made. The W.B.C. wns 11,500. The symptoms subsided rather 
rapidly, however, and an expectant course was advised. She states that since this 
episode very few days had passed that she had not experienced some abdominal 
discomfort. She had noticed an increasing tendency to constipation and the act 
of defecation sometimes occasioned pain, particularly in the suprapubic region; 
she felt that there was some obstruction near the outlet which interfered with 
elimination, Byspareunia was also mentioned. For the past few months her menses 
liad been about a week late; there was no intermenstrual bleeding and no dysmenor- 
rhea. Physical examination indicated a well-nourished but somewhat pallid young 
Italian girl whose abdomen exhibited a fullness which appeared abnormal. The 
abdomen was evervwvhcre tender to palpation but most sensitive just above the 
pubis. Percussion indicated the presence of encapsulated fluid which was easily 
ballotablc; the fundus of the tumor appeared to occupy the lower abdomen. Pelvic 
examination disclosed a tumor which seemed to lie above the tip of a freely mov- 
able, normal uterus and whose upper limit could be palpated just above the 
umbilicus. The W.B.F. was 10,700; 4,890,000; Hb., 13.5 gm,; and the 

urine was esseutially negative. A diagnosis of ovarian evst was made and surgerv 
advised. A low midUne incision was made and the peritoneum opened. A large 
bluish walled cyst was seen to occupy almost the entire abdominal ca%dtv (Fig, 1) 
Exploratmn of tlic pelvis furnisliod proof that the tumor was independent of aL of 


necelvcd for uuhUcation. March 20. 1939. 
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^1. II ai)arl Ironi (he ohluraliii^ slonc fliare ai'e additional stones 
blit no infeeiion, llio oominon dual is sutuva], jirovided I can be sure 
tliai all stones liavc been removed. 

5. If in a case of coniinon duct obsirnetion with fever of short dura- 
tion purulent bile is Jonnd, Ihe eommon duet is drained after removal 
of the stone, an anastomosis being diftienlt and dangerous because of 
the thin wall of the common duet. 

G. 11 tlie trouble (^ontinneSj the choledochoduodenostomy is per- 
formed at a second operation. 

7. With multiple stones in the common duet, purulent cholangitis, 
relative stenosis of the jiapilla by cicatrices or chronic pancreatitis, a 
side-to-side anastomosis 2 cm. long is made between the coninioii duct 
and the duodenum. In these cases the abdomen is always drained. 

I know my series is too small to draw conclusions of general value. 
Nevertheless, I can recommend to my colleagues these conclusions and 
am convinced they will obtain with them the same good operative 
results and permanent success if the.y will eliminate wholly the deep 
ether narcosis at all operations and replace it b}’ local anesthesia of 
the abdominal wall and splanchnic anesthesia or eoiubined with 
nitrous oxide narcosis. Cholelithiasis is such a common disease that 
even slight improvement in the operative technique with the accom- 
panying improvement in the final results makes a contribution to the 
welfare of man for which it is well worth striving. 
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resembling an inner tube of a tire is removed. It is 1-2 mm. thick and composed 
of homogeneous, resilient, dull green, fibrinous cast with 1-3 nim, ochre yellow 
deposits. The wall of the cyst is 0.5-1 mm. thick. Its external surface is smooth 
and gray and numerous blood vessels course throughout the membrane. The internal 
surface is smooth, glistening, red, tinged with yellow. 

'^The second specimen received, which apparently corresponds to the pedicle, 
has a thicker, more fibrous wall than the cyst. Its inner surface is infiltrated 
with broad plaques of ochre yellow material, Tlie circumference is approximately 
6 cm. 

Fluid: Microscopic examination of the fluid reveals a moderate amorphous 
colorless precipitate, an occasional cholesterol crystal and leucocyte. 

Chemical examination reveals the following: reaction — alkaline; bile — present; 
cholesterol present; mucin — ^faint trace; carbohydrates — ^negative. Protein — 18 
grams per liter. 

^ ^ Microscoyic Description : Sections taken from the cyst wall near its origin reveal 
a thick, hyalinized wall partly stained by yellow^ pigment. The internal surface 
in some areas is lined by a thin, flattened, nondescript layer of cells beneath 
uhicli there is a tliick erythrocytic extravasation about numerous small single en- 
dotlielial-lined vascular channels and an occasional slightly thickened, hyalinized 
'em. In the wall there are also seen several cross sections and oblique sections of 
tubes lined by cuboidal epithelium resembling bile ducts. A heavy round cell in- 
filtration with an occasional neutrophilic and eosinophilic polymorphonuclear leu- 
cocyte is also seen in the wall. Sections taken from the fundus of the cyst show 
a much thinner collagenous connective tissue wall in which are incorporated numer- 
ous small blood vessels. The external surface exhibits no distinct covering. The 
internal surface is lined by a multilayered narrow- columnar epithelium. At the 
ase of the mucosa there is occasionally seen a large macrophage containing yellow 
pigment. In places the cytoplasm of the macrophages is slightly foamy. 

Diagnosis. These findings are compatible with a diagnosis of a congenital 
cyst of the biliary system.” 


The etiology of these nonparasitic c^^sts arising from the liver has not 
een definitely^ established. JMost plausible is the theory^ that they' arise 
lom aberrant bile ducts.'" The discovery of several tubes cut in cross 
section and lined with cuboidal epithelium would suggest the probability 
0 ^ mode of origin in the present instance. Most investigators in 

us eld are agreed that such cysts are congenital in nature. The 
majority of the pedunculated cysts appear to arise from the under sur- 
ace of the liver, the right lobe being most commonly involved. 

As was stated earlier in this report, very few eases of congenital 
biliaryr cysts have been diagnosed prior to operation. Symptoms may be 
entirely absent. When present, they are due either to pressure, toi;ion 
of the pedicle, or rupture of the cyst wall with escape of fluid into the 
peritonea cavity. In trying to account for our patient acute bout of 
ahdommal pam SIX months previous to operation, it seems not unlikelv 
that a small leak of the cystic fluid through the thin cvst wall mav have 
been responsible. Again it is entirely possible that this pain maV 1 are 
been independent of the hepatic cvst -p, „ * j- ^ ^ ^ ® 

oncca >n,m tl,o ,i,„o o( Lr J 1 

(■xerted by Ihc cyst on such orcans as tl.. I ? "> Pressm-e 

oi^ans as tJie bladder, rectum, and uterns. 
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tho pelvic orgruis. At its njiper end the tumor M’as found to narrow down to a 
Plalklikc pcdido wliidi appeared attaclicd to tlie under surface of the liver. It 
wns then decided to remove the body of (lie tumor and make a second incision 
o;or tho ^ll-bladdcr area for further investigation of the pedicle. Accordingly, 
this plan uas carried out, the cyst being’ sectioned helwcon clamps as high as pos- 
sible and tho original incision quickl}’ closed, A second incision Avns made obliquely 
from the xiphoid across the rectus muscle to a point aj>proximatcly 2 cm. lateral 
to the umbilicus. 7 ho pedicle of the c^'st was seen fo arise high on the under 
surface of tho right lobe of tho liver (Fig, 1), This was carofullj’ dissected 
free from tho subslanco of tho liver, clamping and ligating the large blood vessels 
cout4iincd iu the widl of the pedicle us tho dissection ])roccecled. The second incision 
was then closed in layers. 



Fig. 1. 


The patient made an uneventful recovery and was discharged from the !ios})itu. 
on her eleventh postoperative day. AVhen last seen, eight weeks later, she was in 
good health and no evidence of any recurrence was found. 

A description of the tumor as given by Dr. E. L. Benjamin, pntliolo- 
o-ist at tlie Evanston Hospital, is as foUows : 

° VescripUon: This cy.=t, tlie size of a cliilii'.s Iicuil. i.= fillcil will, .appro.vi- 

matclV "'oOO JH- of '* 




THE MAINTENANCE OP NUTBITION IN SUBGICAL PATIENTS. 
WITH A DESCRIPTION OP THE OROJEJUNAL METHOD 

OP PEEDING 

Alfred Stengel, Jr.,^ A.B., M.D., and I. S. Ravdin, .B.S,, M.D., 

Philadelphia, Pa. 

(From the Hcrmoii Heparf'nieiit of Surgical Besearalij Schools of Medicine, Uni' 
versiiy of Fennsylvania ajid the Surgical Clhiio of the Uospital of the University 

of Pennsylvama) 

T he nutrition of the surgical patient has become of increasing im- 
portance to the surgeon since it has been shown that a variety of com- 
plications following anesthesia and operation are the result of prolong‘ed 
nutritional disturbances. The studies of Goldschmidt, Vars, and Ruvdin^ 
have demonstrated that the major conditioning factor in the prodnction 
of necrosis of the liver following the use of volatile anesthetics is the 
amount of hepatic fat which is present at the time of anesthesia. These 
workers have found that an abundant supply of hepatic glycogen is 
efficacious in preventing necrosis of the liver only if the lienatic lipid 
concentration is rednced as the result of the glycogen deposition. An- 
other factor of considerable importance in the prevention of hepatic 
injury is the presence of an adequate store of readily available protein. 
The liver with a high carbohydrate-protein store is maximally prepared 
for the insult by volatile or lipid solvent anesthetics, 

Jones and Eaton- first called attention to the hazards of hypo- 
proteinemia in surgical patients. The experimental and clinical studies 
of Mecray, Barden, and Ravdin^ confirined and extended their observa- 
tions, Mecray and his associates demonstrated that gastric emptying 
time was greatly prolonged in hypoproteinemia, even in the intact 
stomach and even though there was no deficiency of any known accessory 
foodstuff. 

Thompson, Ravdin, and Prank^ found hypoproteinemia to be asso- 
ciated with a delay in fibroplasia in the dog and suggested that this con- 
dition might be a factor in wound disruption in surgical patients. Con- 
firmation of this has now been obtained in several patients who have 
suffered abdominal wound disruption. 

Not only is there frequently a deficiency in the primary foodstuffs, but 
many of the patients coming for operation also have a subclinical or 
clinical deficiency of certain of the vitamins. A deficiency in the B com- 
]>lox results in prolongation of the period of emptying of a water-barium 
meal from the stomach. The small intestinal pattern also is greatly dis- 
in a B complex deficiency. Heublein, Tliompson, and Scully^ 

•Lyman FoUow’ in XlccUcino, 

Uf'cclvcil for piihUcation. April S, 1ft SO. 
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Practically all eases in which the tumor has hocu removed surgically 
have gone on to a satisfactory recovei'y. .Apparently the incidence of 
recurrence is low. Even those cases in wliieli marsupialization- has heen 
eaxTied out apjioar to liavc gotten well without return of tlie condition. 
Cotton and Burgess’* report a recovery following drainage of the cyst. 
The mortality following surgery has liecu variously estimated at from 
12 to 33 2)er cent. 
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much the ]iaticnt has actually eaten, so that the actual caloric intalie 
is not known. A diet which contains 60 to SO per cent of carbohydrate, 
20 to 30 per cent of protein, and 5 to 10 per cent of fat in the total 
calories as a rule is satisfactory. lYe believe that the level of fat in the 
diet should be kept as low as possible. 

During the period of oral feeding, the intravenous use of glucose is 
of value more for the effect it lias in sparing protein stores than for any 
other reason. The total calories available from 3,000 c.c. of a 5 per cent 
glucose solution are 600, which is but one4bird of the basal caloric re- 
quirements. When no contraindication to extensive oral feeding exists, 
tlie patient can readily receive adequate calories by mouth and the intra- 
venous route is not required. 

The Orojejtoial Method . — As the result either of anoi*exia, which fre- 
quentljr can be corrected by the administration of brewers^ yeast, or of 
obstruction, adequate oral feeding is often not possible. If the nutri- 
tional state of the patient is such that the major operation is extremely 
hazardous, it is at times wise to perform a jejunostomy to feed the 
patient. Where early operation is imperative, the plasma proteins may 
be maintained at a normal level by the use of blood, serum, or plasma. 
In a later paper we shall discuss the use of these materials. 

It has been our experience that, even in patients with roentgen evi- 
dence of complete pjdoric obstruction from ulcer or cancer, the drain- 
age of the stomach for several days by the method of Wangensteen and 
Paine' frequently results in the disappearance of some of the edema 
associated with the obstruction so that a Levin or Abbott tube will pass 
into the jejunum. When this occurs, intensive orojejunal feeding can 
be begun. 

Where feeding is carried out after a gastric resection or simple gas- 
troenterostomy, the special Abbott gastrojejunal tube® is passed into 
tlie distal loop of jejunum before closure of the abdomen (Fig. 1). The 
Abbott tube permits of suction from the stomach through one lumen 
(A), and feeding into the jejunum through the other (B). 

Either before or after operation, as the case may be, a feeding mixture 
can be administered through the tube. Wc introduce the mixture witli 
an apparatus devised by Stengel and Yars (Pig, 2) which permits of 
automatic feeding, either continuous or intermittent. All that is re- 
(luired is to attacli the flasks containing the feeding mixture to the feeder 
lube. An elect rically driven modified DeBakey transfusion pump (A) 
is connected to the special Abbott lube placed in the patient’s stomach 
just ]>rior to operation and carried into the jejunum at operation. Wc 
have used three DcBakev tubes {B) connected together to secure the 
desired volume outpiU. TJie sterile protein-glucosc-salt mixture is stored 
in 1 L. flasks (Tl and these are connected to the intake of the pump. 
Jn addition, a time devioo Ims been added 1o the pump used in our 
experimental studies. Tlic essential principle of tliis is the periodic 
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have shown (hat (he acIminis(ra(ion of large aniouiils of thiamin hydro- 
chloride (B^) and ribollavinc (l^o) does not rcs(ore tlic gastrointestinal 
activity and pattern to normal. This restoration to jiormal occurs only 
after the administration of t lie entire B complex, 

Lanman and Ingalls'^ found tliat a vitamin C deficiency results in a 
marked delay in wound Jiealing and their I’csults have been confirmed 
by Taffel and Harvey.^ * Thus, two nutritional factors, hypoproteinemia 
and a vitamin C deficiency, are now known to be factors in wound dis- 
ruption. 

The use of vitamin IC and bile salts in overcoming the prothrombin 
deficiency of patients with obstructive jaundice is another example of 
the importance of nutrition in surgical patients. That an absence of 
bile salts from the intestinal tract results in the failure of the absorption 
of vitamin K from the normal dietary has now been amply confirmed. 
Such a circumstance leads to a reduction of the prothrombin concentra- 
tion witli its resultant tendency to bleeding. 

These complications of surgical patients, many of which were previ- 
ously explained on a mechanical basis, have greatly increased the in- 
torcst of tlie surgeons in the state of nutrition of patients who are to be 
subjected to operation. The frequency Avith which liypoproteinemia may 
cause and accentuate the edema around a newly formed gastroenteric 
anastomosis, so as to mimie in every way a technical defect of tlie anas- 
tomosis, led us to investigate the methods by Avhicli the liypoproteinemia 
might be overcome prior to and controlled subsequent to operation. 

nfETHODS Akn ::\rATERrALS 

Diet . — It is of primary importance that, where operation is not of an 
emergency character and wJiere evidence of an existing nutritional 
deficit exists, an attempt should be made an impz’ove the nuti’ition of 
the patient prior to operation. A liigli carbohydrate-protein dietary 
is tlie most satisfactory method of supplying the primaiy nutritional 
requirements of the surgical patient, without increasing the liazards of 
anesthesia and operation. 

The oral method is not only the method of choice for the administra- 
tion of carbohydrate, protein, and the necessary fat, but it is also a 
very satisfactory route for tlie administration of the accessory food- 
stuffs, the vitamins. In fact, certain of these have not been isolated in 
pure form and are thus not available for parenteral administration. 

When the oral route is used, it is imiiortant to select a diet which 
contains foodstuffs which are readily assimilable and which can he 
criven in sufficient amounts, not only to supply the calories for energy 
reouirements, but in addition to replenish deficient carbohydrate and 
rotein stores Tlie caloric requirements for such a program generally 
^ in excess of those offered in the threc-nicals-a-day dietary of. the 
average hospital. Even when offered, a record often is not kept of how 
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much the iiatient has actiiallj^ eaten, so that the actual caloric intake 
is not known. A diet which contains 60 to 80 per cent of carbohydrate, 
20 to 30 per cent of protein, and 5 to 10 per cent of fat in the total 
calories as a rule is satisfactory. We believe that the level of fat in the 
diet should be kept as low as possible. 

During the period of oral feeding, the intravenous use of glucose is 
of value more for the eifect it has in sparing protein stores than for any 
other reason. The total calories available from 3,000 e.c. of a 5 per cent 
glucose solution are 600, which is but one-third of the basal caloric re- 
quirements. When no contraindication to extensive oral feeding exists, 
the patient can readily receive adequate calories by mouth and the intra- 
venous route is not required. 

The Orojejxmal Method . — As the result either of anorexia, which fre- 
quently can be corrected by the administration of brewers’ yeast, or of 
obstruction, adequate oral feeding is often not possible. If the nutri- 
tional state of the patient is such that the major operation is extremely 
hazardous, it is at times wise to perform a jejunostomy to feed the 
patient. Where early operation is imperative, the plasma proteins may 
be maintained at a normal level by the use of blood, serum, or plasma. 
In a later paper we shall discuss the use of these materials. 

It has been our experience that, even in patients with roentgen evi- 
dcnce of complete pyloric obstruction from ulcer or cancer, the drain- 
age of the stomach for several days by the method of Wangensteen and 
Paine* frequently results in the disappearance of some of the edema 
a.ssociated with the obstruction so that a Levin or Abbott tube will pass 
into the jejunum. When this occurs, intensive orojejunal feeding can 
be begun. 

Where feeding is carried out after a gastric resection or simple gas- 
troenterostomy, the special Abbott gastrojejunal tube^ is passed into 
the distal loop of jejunum before closure of the abdomen (Fig. 1). The 
Abbott tube permits of suction from tlie stomach through one lumen 
(A), and feeding into the jejunum through the other {B). 

Either before or after operation, as the case may be, a feeding mixture 
can be administered through the tube. AVe introduce the mixture with 
apparatus devised by Stengel and Vars (Fig. 2) which permits of 
automatic feeding, either continuous or intermittent. All that is re- 
quiicd is to attach the flasks containing the feeding mixture to the feeder 
lube. An electrically driven modified DeBakey transfusion pump (A) 
connected to the special Abbott tube placed in the patient’s stomach 
Tist prior to operation and carried into the jejunum at operation. We 
ua\e used three DeBakey tubes (B) connected together to secure the 
esiied volume output. The sterile protein-glucose-salt mixture is stored 
1 L. flasks (O') and these arc connected to the intake of the pump, 
lu addition, a time device has been added to the pump used in our 
cxpoiin'iental studios. Tlic essential princi])lc of this is the periodic 
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nctivalioii of a inieroswitch by a cam revolving slowly [E) on the shaft 
of a small synehronotis (oleehron motor (I)) geared down to the ratio 
of 320 ;L The microswitch controls the electric current to the pump’s 
motor. According to tlie construction of ilie cani; it is possible to oWaia 
viirying periods of feeding with alternate intervals of rest. As a rule 
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we have started the x^atient on a program of feeding for thirty minutes 
and an equal xieriod of rest, but when peristaltic activity becomes normal 
it is possible to feed the i)atient forty-five minutes out of each hour, or 
even ninety consecutive minutes out of each two hours. The timing 
deidce greatly facilitates automatic periodic orojejunal feeding. 

Since some of the patients before operation and many of them for 
a time subsequent to operation have some interference Avith enzyme pro- 
duction, the feeding mixture is xiartiallj^ digested so that it may be 
easily absorbed from the jejunum. 

"We are using a peptone hydrolysate first made for us by Dr. David 
Drabkin, of the Department of Physiological Chemistry of this medical 
school, and more recently supplied to us by Merck and Company. The 
ratio of amino nitrogen to total nitrogen of this latter xirepai’ation is 
1:1.87. The partiallj' hydrolyzed peptone is put in solution in boiling 
water and varying amounts of glucose are added, depending upon the 
concentration of protein and carbohydrate we desire in the final feeding 
mixture. In addition Ave daily add sufficient sodium chloride to main- 
tain a normal plasma chloride concentration. With this method intra- 
imnous fluid and salt administration is not required and the patient can 
be supplied sufficient calories for energy requirements and for main- 
taining or replenishing a protein deficiency. In the patients in ivhom 
we have used this method, we have not pushed the caloric intake but 
the total calories administered in a twenty-four-hour period can be in- 
creased to 1,500 or more daily without the slightest difficulty. It is, of 
course, obvious that such a xerogram is efficacious only when there is 
no lesion present which prevents the formation of serum proteins when 
the comi^onents are offered in the dietaiy. 

Control Patient . — The following ease history represents what we be- 
lieve may be expected in patients subjected to gastric operations when 
no special attention is directed to their nutrition x>rior and subsequent 
to operation. 


Case 1. J. McL., Surgical No. 410/8, white male, aged 50 years, was admitted 
to the medical service of tlie Hospital of the University of Pennsylvania on Oct. 
19, 193S. Some months previously he had been operated upon for a perforated 
duodenal ulcer. He was still having pain of the ulcer tvpe. The serum protein 
was 6.0 gm. per cent on Nov. 1, 1938, Just prior to operation, he was given a 
transfusion of 400 c.c, of blood, l^ollowing a subtotal gastrectomy on Nov. 5, 1938, 
the stomach was kept empty by suction drainage, and fluids, saline and glucose, 
were given intravenously. The patient received a daily average of 628 calories bv 
tins method. On Nov. 12, 1938, the serum proteins were 4.3 gm. per cent. 

This patient iliuslrates tiie fali in tlie serum protein concentration 
wlncii may occur during the period of protein restriction and hydra- 
tion winch often follows operation. 
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Paiicnis licccwing Oro jejunal Feedings , — 

Cahi: 2. C.; Sur^'kvil Ko. ‘J00D7, ivkito male, aged 21 years, admitted to the 

medical service of tlio Hospital of the University of Pennsylvania on Oct. 3, 393S, 
witli a diagnosis of penetrating duodenal ulcer. Ho uas transferred to the surgical 
service on Kov. 7, 1.03S. The scrum ]>rotcins on A"ov. 0, 193S, were 7.3 gm. 
per cent and on the following day a subtotal gastrectomy was performed. The 
Abbott tube was placed into the distal jejunum after completion of the anastomosis. 
Following operation lie was given a transfusion of 500 c.c. of blood, and saline solu- 
tion and glucose were begun intravenously. His serum proteins fell to 0.3 gm. per 
cent. All parenteral fluids were sto2)pcd except for 3,500 c.c. given on the third 
day following operation, and feeding through the Abbott tube was begun on Ivov. 
33, 303S. He received, by this method, approximately 74 gm. of protein and 3S1 
gm. of glucose daily. Thus, the patient received a daily average of 1,024 calorics. 
In addition, suflicient sodium chloride was added to tlio feeding mixture to main- 
tain a normal level of the plasma chlorides. On this nutritional program the serum 
proteins had risen to G.7 gm. per cent on 'Nov, 35, which was the flnnl day 
of special feeding. 

Case 3. — ^f. F., Surgical No. 404G3, white male, aged 52 years, admitted to the 
surgical service of the Hospital of the University of Pennsylvania on Oct. 25, 193S, 
A\’itli the diagnosis of gastric carcinoma. After suction drainage of the stomach 
for a few days, a feeding tube i)assed the pylorus. At this time (Oct, 2S) the serum 
proteins were 7.7 gm. per cent. Following restoration of the fluid and electrolyte 
balance, the serum protein fell to O.G gm. per cent. The feeding program was 
continued for twelve days before operation, the patient receiving 60 gm. of protein 
and 190 gm. of carbohydrate daily to which was added suflicient sodium chloride 
to maintain a normal plasma chloride concentration. 

The jejunal feeding was continued for eight days post operatively, during which 
time the protein intake was approximately 53 gni. and the carbohydrate 197 gm. 
daily. Tlie serum protein concentration never fell below the preoperative level and 
was 6,9 gm. per cent at the conclusion of the feeding period. The patient thus 
received a daily average of about 1,000 calories, both prior to and following 
operation, 

DISCUSSION 


In any method wJiere tlie oral oi* orojejnnal route is utilized, it is 
important to determine, if possible, wlietlier ani" condition exists wliere, 
even though all the components of tissue and serum protein are given, 
protein synthesis, both tissue and serum, may fail to occur. Tliere is 
information to the effect tliat intestinal absorption maj^ be definitely 
impeded in tlie presence of cei*tain of tlie ^dtamin deficieneies. Calcium 
absorption from the intestine is retarded in the presence of a vitamin D 
deficiency and the fact that some hyperthyroid patients fail to gain, or 
even maintain, their weight, even though more than sufficient food is 
in^'ested to take care of the increased energy demands, suggests that 
certain of these patients may have interference with the intestinal ab- 


sorbing mechanism. 

Melnick and CowgilP recently have reviewed tlic subject of hypopro- 
. and have shown how complicated the problem may be. These 

thors while admitting tliat the “loss and lack” theory explains 
of the problems of hypoproteinemia, find that it is not compre- 


many 
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hensive enough to ^‘explain the observed facts in all instances of hypo- 
proteiiiemia/’ They agree with Peters and co-workers/® and 

others that ^^some other factor, possibly injury to or an inhibition of 
the serum protein regenerating meclianism, must be postulated as an 
accessory agent.’’ 

It is a fortunate circumstance that in the type of patient discussed 
in this paper hypoproteinemia is essentiallj’' the result of failure of 
proper alimentation. It is as a rule amenable to correction through the 
addition of an adequate dietaiy. It is, however, important that the 
diet be satisfactory from the standpoint of its composition and also in 
the amount provided each day. 

The average gastrostomy^ diet frequently^ will supply^ sufficient total 
calories, but generally contains considerable fat in order that the total 
calories be high and the bulk relatively^ small. The addition of much 
fat to the preoperative diet is, we believe, a mistake, for evidence which 
we have obtained in this laboratoiy demonstrates that with an abun- 
dance of fat in the diet the hepatic lipid concentration is increased to 
levels which predispose the liver to serious injuiy during anesthesia 
regardless of the presence of earbohy^drate and protein in the feeding 
mixture. 

Up to the present time we have restricted the oro jejunal feeding mix- 
ture in the pre- and postoperative periods to carbohy^drate, protein, 
sodium chloride, and certain accessory food substances. In the post- 
operative period fat could safely^ be added to increase the caloric value 
of the mixture. It must be remembered that following anesthetization, 
especially with the volatile anesthetics, bile salt production in the liver 
and, therefore, the amount of bile salt in the bile for a time is greatly 
reduced. There results, therefore, the danger that lipase activity^ and 
fat emulsification and absorption may be retarded during this period 
of depression of hepatic activity^ Such a circumstance might result in 
a fatty diarrhea and lead to decreased absorption of the other com- 
ponents of the feeding mixture. This aspect of the problem requires 
further investigation. 

The Abbott tube which we are now using is simple in its construction 
and does not depend upon the use of valves as described in the original 
Abbott-Rawson tube.^** It required a few movements to pull it dowm 
into the jejunum following completion of the anastomosis. When it is 
used, gastric suction drainage and jejunal feeding take place simul- 
taneously. 

The feeding^ machine, while not necessaiy, is desirable. It pro- 
vides for a unlfoim rate of feeding, with periods of rest if these are 
found to be desirable. It measures the amount of material which has 
been fed and this feature is of value in calculating the daily- caloric in- 
take. Above all, it docs away with dependence on a nurse, intern, or 
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resident to fill tlic canmila liolding the feeding mixture. Tlie patient is 
fed whether he is awake or aslccj) with a minimum of discomfort and 
disturbance. 

It is possible to use protein mixtures wliicli Jiave not been partially 
digested. Wc have used a partially' digested protein because absorp- 
tion is more readily obtained. Data wliich have been published recently 
by Khoads, Stengel, Eiegel, Cajori, and Frazier^^ demonstrate that more 
amino nitrogen is absorbed from the jejunum per unit of time from 
tliis hydrolysate tlian is absorbed from an amino acid mixture prepared 
by tlie acid hydrolysis of casein. Tliis, explained, was probably 
due to the fact that there were available in the peptone hydrolysate 
larger amounts of tlie more readily absorbable amino acids. 

It has been our experience that the early introduction of the feeding 
mixture into the distal jejunum results in the earlier return of peristaltic 
activity after operation. We have been impressed by the smoothness 
of the convalescence and by the fact that the patients do not request 
food, even though orojejunal feeding, in some instances, has been con- 
tinued for as long as fourteen days after operation and the caloric in- 
take has not been high. During this period of time, fluid and electro- 
lyte balance, as a imle, can be maintained without resort to intravenous 
administration. This is of some importance for it has been our expe- 
rience that plilebitis frequently occurs where prolonged intravenous 
therapy, especially Avitli glucose, is maintained. The injudicious intra- 
venous use of large amounts of sodium chloride in the postoperative 
period frequeiitl}’ precipitates edema in a patient who would not have 
developed this complication had nutrition been maintained and had 
not the Avater and salt intake been excessive. Too much emphasis has 
been placed on the fluid and salt requirements of these patients and 
too little on associated factors Avhieh pla^^ an important part in keeping 
fluids in the blood vessels. 

The method need not be used in all cases for not all patients haA^e 
suffered prolonged nutritional deficits. It can be used, lioAvever, in ever^^ 
patient subjected to a gastroenteric anastomosis Avliere suction drainage 
is to be carried out after operation, for in them it simplifies tlie post- 
operath^e management since the nutritional requirements of the patient 
can he more adequately fulfilled. 

SUMMARY 

1 Attention has been called io some of tlic dietary deficiencies occur- 
ring in surgical patients. 

2 The orojejunal method of feeding has been described and the ad- 
t <xps of this type of feeding, udien tliere is no interference witli tlie 

proteki regenerating mechanism, lias been pointed out. 
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KESULTS OF INTRAVENOUS AND INTRA-ARTERIAL 
ADiVriNTSTRATION OF FLUIDS IN TRAUMATIC 
SHOCK PRODUCED EXPERBIENTALLY 

Dou(5Las B. Kkxdrick, Jr.,^ M.D., Rochkstkr, JIixx. 

TN REVIEWING tlie literature on shock, one is struck by the large 
1 number of methods outlined for the treatment of this condition. This 
fact tends to reflect, in some measure, the many hypotheses and ideas 
that have arisen concerning the cause of shock. As each new hypothesis 
lias developed, the treatment has been changed in order to combat the 
newly suggested cause. Owing to the work of many investigators, it is 
a well-recognized fact that in secondary shock there is a decrease in 
circulating blood volume. For this reason the replacement of the lost 
fluid by blood or otlier suitable solutions has been suggested by many 
authors as the logical treatment of shock. The usual metliod of adniiuis- 
tration has been by injection into one of the superficial veins. 

In the literature on shock and related subjects little work has been 
reported on the injection of fluids intra-arterially in these conditions. 
In a paper on experimental shock Davis^ has shown that the injection 
of 25 per cent solution of sodium chloride intra-arterially and intra- 
venously will produce effects that are entirely different. In the former 
instance the blood pressure is elevated and in the latter it is lowered. 
This work has been confirmed in a previous report by Kendrick and 
AVakim.“ 

In secondary shock one is dealing, not only with a decreased circula- 
tory volume, but also with a decreased cardiac output. As a result of the 
Avork of Davis on intra-arterial injection of fluid, the question arose 
Avliether the intra-arterial injection of other solutions would elevate 
the blood pressure and increase the cardiac output of animals in a state 
of sljock more effectively than tlie same solutions given intravenously. 

Two series of experiments have been done to compare the relative 
A’aliie of administering fluids intravenously and intra-arterially in dogs 
ill a state of shock produced experimentally. 

METHODS 

Animals Aveighing about 10 kg. Avere used in these experiments. Shock 
Avas produced by exposure and manual manipulation of tlie jejunum 
and ileum. A midline incision Avas made and the small intestine, from 
the li^^ament of Treitz to the ileocecal junction, Avas brouglit outside the 
neritoncal cavity. The same procedure Avas folloAVCcl in each experiment 
and the intestine Avas manipulated for an equal length of time. 

1 Corp.S tT- S. Army: on nsslf;nmcnt in the Mayo Foundation, 
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The criteila used for estimating the degree of shock of the -animals 
were hemoconcentration measurements and blood prcssm^e readings. 
The concentration of the blood was determined on a Shear d-Sanf or d 
hemoglobinometer. Blood pressure taken from the femoral artery was 
recorded continuously through a mercury manometer on a revolving 
kymograph. Five per cent solution of d-glucose in saline solution, in 
quantities of 100 c.c. per kilogram of bod}^ weight, was used as the trans- 
fusion solution. 

In the first series, consisting of twelve experiments, ether anesthesia 
was used. Anesthesia was induced in an ether chamber and maintained 
by autoinhalation. Only small amounts of ether were required to keep 
the animal anesthetized after shock had developed. The experiments 
were divided into two groups and, after the onset of shock, the fluid was 
injected intravenously in one group and intra-arterially in the other. 
When the intravenous route was used, the fluid was forced into the 
femoral vein by the gravity method at the rate of 15 c.c. per minute. 
When fluid was administered intra-arterially, it was injected into the 
femoral artery by a Woody att pump at a constant rate of 15 c.c. per 
minute. 

In the second series, which consisted of four experiments, nembutal 
(pentobarbital sodium), 25 mg. per kilogram of body weight, was used 
intravenously as the anesthetic agent. When shock had developed, two 
of this series were given fluid intravenously and two. intra-arterially. 

In all the experiments hemoglobin determinations were made before 
and immediately after the anesthesia was started and at intervals of one 
hour thereafter until the subject was considered to be in a state of shock. 
Shock was considered to be present when the blood concentration had 
increased about 30 per cent. The percentage increase was based on the 
first specimen of blood taken in each experiment. This reading was 
considered normal for each subject and was arbitrarily called 100 per 
cent. Thus, when the hemoglobin had increased to approximately 130 
per cent, the animal was considered to be in a state of shock. When 
the blood had reached this concentration, the blood pressure level was 
consistently between 75 and 85. 

In order to compare the relative value of the methods of injection 
employed, it was necessary in all experiments to note the period required 
for shock to develop, the tune required for the fluid to be given, and the 
survival time after the fluid was injected (Pig. 1). 

RESULTS 

In the first series of experiments, in which ether anesthesia was used 
when 5 per cent solution of rf-glucose in saline solution was injected 
intva-artcrially, the average survival time u-as 2 hours and IS minutes 
Wnmu the same solution u-as injected intravenously, the average survival 
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lime WHS 3 hours and 39 niiiuUes. TJie survival time of tlic su?)jccts in 
llic seeojid series, aiicstliotized willi jiembnla], folion-iiig the iiitra- 
arlcrial administration of 5 ])er cent solution of d-glucose in saline solu- 
(ion, was 3 hours and 7 minutes; wlicji the solution was given intra- 
venously, the survival lime was 10 houi’s and 30 minutes. 


First series -Ether anesthesia 

Grou p 1 -Intra-arterM administration of 5% glucose in saline 
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Group Il-’Intravenous administration of 5% jgflucose in saline 
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Second scries - Nembutal anesthesia 

Group I— Intra-arterial administration of 5% jglucose in saline 
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Group 1 1— Intravenous administration of 5% (glucose in saline 
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■I Period of intestinal manipulation 
W Period before shock developed 

Time required for fluid (5% oJucose in saline) to be |Jivcn 
m Period from time fluid discontinued until death occurred 
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A comparison of the effects of the methods of anesthesia used on the 
rapidity ^Yith which shock develoi)ed reveals the following results. In 
the series in which the subjects were anesthetized with ether, the average 
time required for shock to develop was 3 hours and 52 minutes. In the 
second series, in which nembutal anesthesia was used, the average time 
required for shock to develop was 12 hours and 51 minutes. 


COMMENT 

It is interesthig to observe the delay in onset of shock in dogs that 
have received nembutal anesthesia in comparison with those that have 
been anesthetized with ether. ]\Ioon^ lias emphasized that the barbit- 
urates, when used as the anesthetic, hasten the onset of shock. How- 
ever, shock was produced by a different method than the one used in my 
experiments. He* further points out that a dog anesthetized with ether 
will withstand much more trauma without developing shock than animals 
narcotized with one of the barbiturates. Seeley, Essex, and Mann,^ 
working on experimental shock, have shown that when sodium amytal is 
used intravenously as the anesthetic, in doses of 50 mg. per kilogram of 
body weight, the onset of shock is delayed an average of 7 hours longer 
than in similar experiments done with ether anesthesia. In my experi- 
ments the observations of Seeley, Essex* and ilann have been cor- 
roborated. 

SUMMARY 

A comparison has been made of the relative value of injecting 5 per 
cent solution of (i-glucose in saline solution intra-ai'terially and intra- 
venousty in dogs in experimental shock. The results show that the 
intravenous route is preferable. 

In the two series of experiments done, it has been shovoi that shock 
develops rather rapidly, following trauma to the intestines, when ether 
is used. AVlien nembutal (pentobarbital sodium) anesthesia is used, the 
onset of shock is delayed several hours. 
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ACUTE PERFORATED PEPTIC ULCERS 
I^Iarsiiall W. Keua", HI.D., St. Louis, Jfo. 

(From Ihc St, Louis City Jlosyitnl and the Department of Surgery, TTastiingion 
U'lixvcrsity School of Medicine) 

T ’HIS revicM’ comprises 152 eases of acute i^erforatecl peptic ulcers 
A treated on tlie surgical services of the St. Louis City Hospital be- 
tween July, 1932, and July, 1938. An analysis of the interesting fea- 
tures in the diagnosis, treatments, and results will be presented and a 
comparivsoii made with other reports. All cases Avere on free beds and 
confined therefore almost exclusively to Jaborers and the less fortunately 
situated members of society, such as those on relief or the unemployed. 
Various nationalities were represented, but the majority were classified 
as Americans and all were white. In each case the diagnosis was con- 
drmed either by operation or by post-mortem exaiiiiiiatioii. 

Incidence. — During the period selected for this study, there were 
124,317 general admissions to the hospital, among which were 152 cases 
of perforated peptic ulcer, an incidence of 0.0012 per cent. 

As is generally true, most of the perforations occurred in the middle 
years of life. There were 17.1 per cent of the patients under 80 years 
of age,* 4S.7 per ceiit betweeii 30 and 50 years of age,* and 34.8 per cent 
were over 50 years. The youngest patient was 19 years of age, and the 
oldest was 84 years, udiile the average age was 43.5 years. In Fig. 1, 
it can be seen that the mortality increases steadily with the age of the 
patient. All cases 70 years of age or o^^er succumbed. i\fontgoniery^ 
reported an instance of a perforated ulcer in a man 75 years of age, 
who was operated upon and had an uneventful convalescence and subse- 
quent good health. 

Seasonal. — Much emphasis has been placed upon the seasonal occur- 
rence of chronic gastric and duodenal ulcer symptoms. The s}'7nptoms 
have been thought to increase during tlie spring and fall montlis. Also, 
perforations have been stated to occur more frequently during these 
seasons. Hinton- found the frequency of perforations greater during 
the spring and fall months. In this series, however, the number of 

Table I 


Se^vsonal Variation 



— ' — ’ 

NUMBER 

PER CENT 


FaU 

Winter 

Spring 

Summer 

39 

37 

42 

35 

25.7 

24.3 

27.0 

23.0 
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cases oecTirring during tlie four seasons is approximately the same, 
there being only a slight increase during the spring and fall months 
(Table I). Since this increase is not enough to be significant, it can 
be concluded that in this locality the perforations are fairly evenly 
distributed throughout the year. 



There has been little annual variation in the number of cases oc- 
curring during this six-j'ear period (Table II). The average number 
of perforations yearly is 25.3. The number of deaths occurring yearly 
during this period A^aried greatljL but this depended upon so many fac- 
tors that no one reason could be ascribed. 


Table H 


YEAR 

NUMBER 

DIED 

1932 

10 

2 

1933 

25 

10 

1934 

26 

9 

1935 

27 

S 

1936 

28 

11 

1937 

25 

5 

193S 

11 

6 


Sex. — There Avere but 7 females, representing 4.6 per cent of the 
eases of this series, Avhile there Avere 145 males, or 95.4 per cent. This 
ratio of males to female.s compares faA'orably AA’ith manj' other reports, 
notably those of Urrutia,^ Dineeu,^ BroAvn,® ]Mattingly,« and Salliclc," 
indicating that men are much more prone to have perforated ulcers 
limn women. 

SY^IPTO^[ATOLOGY 

Previous History, One Imndrecl and twenty-eight, oi* 84.2 per cent, 
of the patients gave a liistory of previous gastric disturbance as indi- 
eated by the preoperative histories. The fact tliat 84.2 per cent of the 
patients, Avhilc undergoing the agony of perforation, gave this informa- 
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tion indicates tliat it is a valuable aid in diag'iiosis. All gradations were 
noted from tyj^ical ulcer histories ■with 2 )atients under active medical 
treatment to cases which gave vague gastric complaints. The duration 
of symi)toms varied from 7 days to 55 years. Sixty-one, or 40.1 per cent, 
stated that they liad been treated for 2 :)revious gastric disturbance. 
There were 24, or 15.8 j^er cent, of the patients who experienced the 
pain of perforation as tlie initiation of their gastric disturbance. No 
relationshij:) was found between the duration of ulcer symptoms before 
perforation and the mortalit 3 - rate (Table III). It is of interest to note 
that there were two cases which had undergone surgical closure of a 
previous perforation. Pearse'^ has reviewed the literature on recurrent 
perforations, examining the reports of 4,183 eases of perforated peptic 
ulcer, and found 33 instances of reperforation, an average of 1 in every 
145 cases of perforation. 

T.VBLE III 

.. History of Previous Treatment 


DURATION 

1-7 

DAYS 

7-30 

DAYS 

1-G 

MO. 

6-12 

MO. 

1 


4-6 

YR. 

7-10 

YR. 

10 YR. 
OR 

OVER 

SEV- 

ERAL 

YR, 

NO 

disturr- 

ance 

Number 

m 

22 

11 


1 19 

17 

mam 

mm 

IG 

24 

Per cent 1 


14.4 

7.0 


12.4 

11.1 i 


13.1 1 

■BM 

15.7 

Hied 

1 

5 

0 


7 

4 

■Ml 

9 

1 5 


Mortality 
(per cent) 

14.5 

90.7 

1 

45.4 


36.S 

23.5 

40 

45 

31.2 

' 41.0 

Previous 

treatment 

0 

o 

G 

0 

13 

9 

G 

14 

9 



History of Perforation . — In ascertaining the histoiy of the perfora- 
tion, the various s 3 mii:)tonis were evaluated to show the relative occur- 
rence of each. These have been listed as gastric and duodenal because 
of the belief that chronic gastric and duodenal ulcers give t 3 T)ieal his- 
toi'ies. Due to the difficult^" sometimes encountered in localizing lesions 
around the pjdorus at the time of operation because of the edema and 
induration present, all ulcers classified as i^jdoric are considered in the 
duodenal group, and for the same reason it is justifiable to think that 
the sj’^mptoms are the same. 

Wlien the patient first experienced the pain of perforation, it was 
described as being in the epigastrium and general abdomen in 62 cases, 
or 40.7 per cent. The next most frequent location of the pain was in 
the epigastrium alone, which 52 cases, or 34.2 per cent, described. In 
23 cases, or 15.1 per cent, generalized abdominal pain was described. 
This pain follows the escape of gastric and duodenal fluids info the free 
neritoneal cavit.v, and its extent is partly dependent upon the degree to 
\hicli the peritoneal cavity is contaminated. Nevertheless, 74.9 per 
Lilt of the cases had pain in the epigastrium, indicating that it is a 
Sluable symptom of a perforated ulcer. 
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In 132, or 87.4 per cent, of the cases the patient experienced a pain 
which was of the violently severe, knifelike type, causing the patient to 
‘‘double up.’’ The experience of tliis pain alwaj^s remains fresh in the 
memory of the patient and is characteristic of a perforated ulcer. Only 
11, or 7.2 per cent, of the cases had a pain described as dull; 5.4 per 
cent of the cases had intermittent kiiifelike pain; 16, or 10.5 per cent, 
of these latter cases had a slow onset. 

Fift 3 ^-four cases were recorded as having* referred pain on admission, 
but it is likelj^ that inanj^ cases were not questioned about this. In 
Brj^ce’s^ report, in which the patients were questioned specifically, a 
higher percentage of cases having referred pain was encountered. In 
one-third of our cases the pain was referred to the right shoulder and 
10, or 18.8 per cent, had pain in the left shoulder. There were 9, or 
16.6 per cent, who had pain in both shoulders. 

Vomiting after the perforation and before operation occurred in 113, 
or 74.3 per cent, of the cases ; while 39, or 25.6 per cent, had no vomit- 
ing. This is an unusuallj" high percentage as compared with the reports 
of Eliason and Ebeling,^® Eobitshek,^^ and MattingljL® In onl}^ 7, or 
6.1 per cent, of the cases was there blood in the vomitus. 

In Table IV the sjunptoms of perforated gastric and duodenal ulcers 
have been listed, and indicate that an anatomic location of the ulcer 
cannot be made from the historj^ of the perforation. This shows that 
no time should be wasted in deciding the location of the ulcer in relation 


Table IV 

History of Perforation 


PAIN announcing 

BOTH 1 

DUODENAL | 

1 GASTRIC 

perforation 

NO. 

% 

NO. 

' Vo 

NO. 

% 

General abdomen and 
epigastrium 

Epigastrium 

General abdomen 

Mid- and lower abdomen 
and right upper quad 
rant 

62 

52 

23 

15 

40.7 

34.2 

15.1 

10 

56 

48 

21 

14 

1 40.3 

34.5 

15.8 

10 

6 

4 

2 1 
1 1 

46.6 

30.7 
15.3 

7.6 

Jleferred pain 

Bight shoulder 

Both shoulders 

Left shoulder 

Back 

Lower abdomen 

IS 

10 

9 

4 

13 

33.3 

18.5 

16.6 

7.4 

24 

16 

8 

9 

4 

12 

32.6 

16.6 
18.3 

8.0 

24.5 

1 

2 

o 

0 i 
0 

1 

40 

40 

0 

0 

20 

Character of pain 
Knifelike 

Dull 

Intermittent 

romiftn^ ivith perfora 
iion 

133 

11 

8 

87.5 

7.2 

0.3 

122 

11 i 
6 

i 

S7.7 

7.9 

4.3 

11 

0 

o 

S4.6 

0 

15.3 

Vomited 

No vomiting 

Vomited blood 

113 

30 

7 

74.3 

25.7 

4.G 

104 

35 

4 

74.7 

25.3 

2.8 

9 

4 

n 

O 

' 69.2 

30.S 
: 23 
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to the pylorus, but enij)]iashs slionicl be concentrated upon establisliiug 
tlie diagnosis of tJje perforation. 

Phyfiicol Findings , — Praetieaily all of tJie patients on admission ap- 
peared to be ill acute distress and suffering. TJjree of the patients irere 
moribund at tlie time they Avere first seen and died soon afteinvards. 
The great a 71 inability of tlie abdominal signs on admission can be ex- 
plained oil the basis of the time intervals alloAved to elapse after the 
perforation. In 14 cases generalized abdominal tenderness and rigidity 
Avere present. In 117 cases tliei’e AA\as generalized abdominal tenderness 
and rigidity in Avhieh the area of maxinnun localization Avas stated. In 
76 of these 117 cases the tenderness Avas most marked in the epigas- 
trium, 23 cases in the I’ight upper quadrant, 9 cases in the right loA\’er 
quadrant, and 9 cases in the left upper quadrant. In 13 cases tender- 
ness AA^as confined to the epigastrium and in 4 cases to the right upper 
quadrant. TAvelve cases Avere recorded as haAdng fluid in the flanks. 
Obliteration of hepatic dullness Avas noted in onty 7 cases. In 1 case 
there AA^ere no localizing signs. 


Tabi/E V 


PuYSiCAii Signs 



1 BOTH 

1 DUODENAL 

1 gastpjc 


NO, 

% 

NO. 

% 

NO. 

1 % 

General tenderness and rigidity 

14 

9.2 

12 

S.S 

o 


General tenderness and rigidity 
Avith tenderness most marked in : 

117 

76.9 

107 

78.6 

10 


Epigastrium 

76 

51.2 

69 


7 

1 58.0 

Eight upper quadrant 

2S 

15.4 

21 

1 15.4 

' o 

! 16.6 

Biglit lower quadrant 

9 

’ ao 

' 9 

' 6.5 

0 

0 

Left upper quadrant 

9 

6.0 

S 

5.8 

1 

8.3 

Tenderness in epigastrium 

13 

S.5 

13 

9.5 

0 

0 

Tenderness in right upper quad- 
rant 

4 

2.6 

4 

2.9 

0 

0 


In the usual description of a perforation, the patient is said to be in 
a state of shock immediatety after the catastrophe occurs. This con- 
dition is not true shock. Although the temperature may be subnormal, 
the pulse Avill not be fast (usualty beloAv 100) and the blood pressure 
will be Avithin normal limits. After this comes the stage of reaction in 
AAdiich the intensity of the pain subsides and the temperature and pulse 
are normal. This is then folloAved by peritonitis. Thus, tlie clinical 
findings at the time of admission sIiOAA^ed marked A'ariation, depending 
upon the stage of the illness and the physical condition of the patient. 

In 149 cases in AA’hich tlie temperature aa-os recorded on admission, it 
AA^as found that 79.4 per cent had a temperature hetAA^eeii 97 and 100°. 
The lowest temperature recorded was 96° and the highest 102.4°, while 
the average was 98.8°. The average pulse rate was 96 per minute, the 
imnimum^'being 60 and the maximum 160. TJie average respiratory 
t Avas per minute, while 18 Avas the minimum and 38 the maximum. 
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Laboratory Findings.— In 146 cases the leucocyte count was taken. 
The avei’age was 14,067 ; the lowest count Avas 3,000 aud the highest 
38,000. There were 5 patients Avith a leucocjde count below 5,000 and 
aU of these died. Only 4 cases had a count over 30,000 and 1 of these 
died. 

Roentgenography has been used as an adjuvant in establishing the 
diagnosis of a perforated peptic ulcer by the demonstration of a pneu- 
moperitoneum. Vaughan and Singer in 1929 re]ported this as a means 
of definitely establishing the diagnosis and reported 72 eases in which 
a pneumoperitoneum was demonstrated in 63. In this series 132 cases 
had films taken in the sitting-up position and a pneumoperitoneum was 
demonstrated in 91, or 68.9 per cent, while 41, or 31.1 per cent, had no 
air under the diaphragm. This procedure is veiy valuable in cases in 
which the diagnosis is doubtful and to rule out important nonoperative 
and medical lesions; nevertheless, the absence of a pneumoperitoneum 
should not be conclusive that a perforated ulcer is not present. In one 
instance an ulcer perforated while the patient was receiving a gastro- 
intestinal x-ray examination, and the diagnosis was made immediately. 

PreoperaiivG Diagnosis , — Table VI lists the preoperative diagnoses 
as made in the admitting room or soon after entry to the hospital. 
In 83.5 per cent of the cases a correct diagnosis was made. In con- 
sidering the diagnoses, 94.7 per cent were recognized as aente surgical 
emergencies requiring immediate operation. Acute appendicitis urns 
the most frequent mistaken diagnosis and acute cholecystitis next. 
Acute pancreatitis and intestinal obstruction were other mistaken 
diagnoses. 

Tabli: VI 


Perforated peptic ulcer 127 

Perforated viscus, type uudetermmed 6 

A.cute appendicitis 4 

Acute cholecystitis, intestinal obstruction, etc. 15 


Morialiiy in Belaiion to Time of Perforation , — The length of time that 
elapsed between the onset of the attack and the operation varied 
greatly. It is nniversally recognized that an acute perforation con- 
stitutes a surgical emergency and delay in operation increases the mor- 
tality rate. In this series 140 cases were operated upon and Fig. 2 
shows the time from the onset of perforation until the patient was 
operated upon. It is seen that the mortality increases steadily with 
delay in operation. An exception to this is the slight fall in deatli 
rale in those patients in which a delay of from forty-eight to seventy- 
two hours had occurred. 

In these few cases there was a tendency to walling-ofi of tlie per- 
foration and, although operated upon late, there was less peritoneal 
involvement aud the patient s physical condition was better. In 106 
cases operated upon within the first twelve hours, the mortality rate 
was 19.8 per cent. 
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Location of Perforations, — T]io large majority of perforations oc* 
ciirred in tiic anterior surface of the st omacli and diiodeiunn within 
1 inch to 1^/2 inclies of the 2 ) 3 doric vein. TJ 1 C 3 ’ were, for the most 
part, the characteristic type, being ronnd, single, resembling a punched- 
out hole or opening, with tlie base of tlie ulcer being veiy indurated. 
The size of the i^erf orations varied from 1 to 20 mm., the average 
being 5.5 mm. TJiere Avas no correlation betAveen the size of the per- 
foration and the duration betAveen j^erf oration and operation. The 
majority of the larger i^erfoi’ations Avere found to be in patients Avho 
gaA^e histories of ulcer SAmiptoms of long standing. In 77 cases the 
perforations Avere in the duodenum and in 62 cases in the prepjdoric 
area. The pei'forations described as prep.Adoric constitute those that 
are immediate^ proximal to the pjdoric A’^ein. Only 13 gastric perfora- 
tions Avere found aAva}- from the p^dorus. Three of these ulcers AA^ere 
at the cardiac end and 2 on the posterior surface of the stomach. In 
these cases the histories and idysical findings AA^ere no different from 
the cases of duodenal perforations. Tliere AA’ere 2 cases in AAdiieii tlie 
ulcers Avere proA^d to be malignant. Tlie mortality- for duodenal 
ulcers Avas 31.6 per cent and for gastric ulcers, 53.8 per cent. 


Mortality In Halation to Tine of Perforation 



Treatment. — It is our belief that the simplest and quickest operation 
should be performed in acute perforations, and the operation of choice 
is simple closure bA^ a purse-string and in a great mai^v cases a tab 
of omentum Avas sutured over the closure. This procedui-e is used 
Avith the vieAA^ iu mind of preserAung the life of the patient and seems 
to be fraught Avitli the least mortaIitA^ The operations of gastro- 
pnterostoiny pyloroplasty, and g-astric resection yere performed infre- 
nentlT or 'were reserved for a later date vlien conditions vere more 
f ble Later it will be sliovn that only a small pei-eenfase of cases 
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necessitated secondary operations, thus justifying the procedure. The 
majority of operations were performed by the resident surgeon, who 
changes j’^early, so that a number of surgeons did the 140 operations. 
One hundred and twenty-four, or 81.5 per cent, had a simple closure 
of the perforation and onlj^ 3 patients had a simple closure with a 
gastroenterostomy. The percentage of mortality for simple closure 
was 25.8 and for pyloroplasty 25. The other types of operation had 
a much higher death rate. Pyloroplasty was reserved for ulcers in 
which there was a tendency toward walling-off and thus performed 
under more favorable circumstances than simple closure. Table YIl 
shows the types of operations performed. 


Table VII 
Types of Operation 



NO. 


DIED 

% 

Simple closure 

124 

S1.5 

30 

25.8 

Pyloroplasty 

4: 

2.8 

1 

25 

Closure and posterior gastroenterostomy 

3 

1.9 

2 

66.6 

Simple closure and appendectomy 

2 

1.3 

0 

0 

Multiple drains only 

2 

1.3 

2 

100 

Other procedures 

5 

3.4 

4 

80 


Whether or not to drain the abdominal cavity has always been a 
subject of contention. Of 140 operated cases, 102 were drained, while 
38 were not, and the mortality rate Avas practically the same in each 
group. Drainage was generallj^’ used Avhere the pei’f oration was of 
long duration or where the leakage excessh^e. A stab Avound in the 
right flank Avas the choice site of drainage. 


Table VIII 



NUMBER 

DIED 

PER CENT 

With drainage 

102 

28 

27.4 

Without drainage 

38 

11 

28.9 


Spinal anesthesia (novocain crystals) Avas the anesthetic of choice. 
In 101 cases a spinal anesthetic was given and in 20 of these supple- 
mentary gas-ether was used. Thirty-one eases were given a general 
anesthetic. Local anesthesia Avas used in 8 cases in which the patients 
were considered poor operative risks. No deaths Avere due to the 
anesthetic. 

If one excludes peritonitis, since all cases of pei’foration haA’^e a 
soiled peritoneum, pulmonary disease constitutes the largest group of 
complications. There Avere 24 pulmonaiy complications Avith a mor- 
tality rate of 37.5 per cent. Pneumonia, including lobar pneumonia 
and bronchopneumonia, constitutes 54 per cent of the pulmonaiy com- 
plications. There Avere 4 cases of atelectasis and 3 cases of pulmonarj’' 
edema. The other complications include lung abscess, hydrothorax, 
and laryngeal edema. Fifty, or 37 per cent, had wound infections. A 
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wound WRS considered infected if tiie skin edgfes wez*e separated and 
pus was presezit. TJiis would probably indicate that iziore of the 
drains should have been brought out througli stab wounds in the flanks 
or the wounds should have been drained down to the peritoneum. In 
6 cases the wounds disrupted. Other complications include duodenal 
fistula and subphrenic abscess, with 4 cases each. Four patients had 
delirium tremezis, 1 of irhozn died. Oiil.y J case developed a parotitis 
and onkv 1 case had a pelvic abscess as a complication. 

Drainage of the stomach b.y use of nasal tube was used postopera- 
tiveh^ ill 76 cases, or 54.3 per cent, for an average of 4.3 days. It was 
used with increasing frequency" during the last three years. 

Besidfs . — The mortality rate for the 140 operated cases was 39, or 
27.8 per cent. There wei*e 12 patients not operated upon and a post- 
mortem examination was made on all of these cases. In considering 
the nonop era ted cases, there were 3 over 71 years of age who were 
in a moribund state upon entry and who died soon afterwards. Pour 
cases were in extreme^ poor i^hysieal condition on entry and sup- 
portive measures were instituted, but the patients did not rallj" enough 
to consider operating. In one patient who died shortly after admis- 
sion, the diagnosis was not made until post-mortem examination. There 
were 4 cases in which an incorrect diagnosis was made. 

The average stay in the hospital for the patients who recoA^erecI was 
25.1 days. The minimum number of days was 11 and the maximum 
130 da^^s. Fifty-one per cent of the postoperative deaths occurred 
within the first three days. 

A follow-up was made on 57, or 56.4 per cent, of the 101 patients 
discharged. A patient was considered as having a good result if he 
had been entii'ely free from pain and had been able to irork. A few 
of these patients remain on a diet. If the patient at times had pain 
Avliich was easilj^ controlled by a diet, it was considered a fair result. 
The patients who continued to have ulcer s.ymptoms all the time were 
considered a poor result. these standards, 43, or 75.4 per cent, 
were considered as having a good result; 10 cases, or 17.5 per cent, 
a fair result; and 4 eases, or 7 per cent, a poor result. According 
to Bryce,® any return in symptoms after a simple closure will take 
place within two years. He found in 48 patients in whom recurrence 
of s 3 nnptoms took place and who stated the period of respite that in 
only 4 cases was it longer than one 3 ^ear and nine months. Table IX 
shows the length of time that our patients have been observed after 
the perforation. All patients AAu'tli a fair or poor result witli two ex- 
ceptions had ulcer histories of long-standing duration, the average 
duration of symptoms being 6.5 years. Several of these patients were 
cyiven a barium meal, most of them showing a constant nontender 
Tformitv'of the duodenal bulb which may have been the result of 
y * One patient had a severe gastric hemorrhage several month.s 
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after operation but is now on a diet and in good health. One patient 
had a subsequent gastroenterostomy with good results and another 
had a partial gastrectomj^ and died during the postoperative period. 


Table IX 


YEAR 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

TOTAL 1 

% 

Good 

0 

7 

3 

8 

10 

12 

3 

43 

75.4 

Fair 

1 

2 

1 

2 

2 

1 

1 

10 

17.5 

Poor 

0 

0 

1 

1 

1 

1 

0 

4 

7,0 


COMMENTS 


Men are more prone to have perforated ulcers than women, but no 
satisfactory explanation for this can be made. 

Perforations occur more frequently during the middle years of life 
and the mortalit 3 ^ increases with the age of the patient. All cases 70 
3^ears of age or over died. 

In this localitj’' there is practically- no seasonal variation in the num- 
ber of perforations. The number of cases occurring each y-ear is prac- 
tically’^ the same. 

The majority of perforations have antecedent histories of gastric 
distui'banee and the phy^sical findings are fairly^ constant, thus enabling 
an early diagnosis. Roentgenography^ is an aid in establishing the 
diagnosis in doubtful cases. It has been shown that most cases can 
be diagnosed early^ and thus surgical intervention hastened. 

The operative procedure employ^ed is primarily^ directed at closing 
the source of contamination. In this series a simple closure was used 
with good results. Other men, notably^ Deaver,^^ Alexander/^ and 
Mills, use gastroenterostomy^ along with simple closure in early^ cases, 
but the results are not entirely- satisfactory-, since some of the patients 


were not entirely- relieved of the sy-mptoms. Py-loroplasty- has been 
advocated by some men with varying results. Hinton^ stated in his 
report that the results did not seem to justify the procedure. Gastric 
lesection is the generally- accepted procedure in Europe as emphasized 
by Graves^® in his analysis of 4,402 cases from their clinics. In Europe 
multiple gastric and duodenal ulcers occur in an average of 30 per 
cent of the patients operated upon for acute pei’forations and, if the 
so-called ulcer-bearing area is not removed, there is a fairlv hi^h 
percentage of recurrence of symptoms due to the presence of remarn- 
mg ulcers. This has not been our experience. The procedures other 
than simple closure are used to cure the ulcer and such operations 
performed under more favorable circumstances carrv a mortalitv in 
themselves. Loehr^^ states that in ,90 per cent of peWorations of the 
dnodenum and m 82 per cent of perforations of the stomach, the -as- 
tnc contents are sterile and the number of organisms in anv particular 
instance is controlled by the acidity of the gastric juico.‘ Thus one 
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can uevcr be sure that ilie peritonenin is not contaminated in even an 
ear]}’^ case. Moreover, Avitli only 7 per cent having poor results, it 
seems reasonable to delaj^ additional operative procedures until a later 
date, when they can be performed when indicated. 

The follow-up stuclj^ gave conclusion that simple closure is an effec- 
tive method of treatment. The persistence of ulcer symptoms after 
surgical closure of a perforation may be due to the existence of more 
than one ulcer, one of which perforated and was repaired surgically 
and the other left untouched. A chronic ulcer on the posterior surface 
of the stomach or duodenum easily could be overlooked if a i^erforated 
ulcer is present on the anterior surface. This fact is substantiated by 
two of our eases operated upon, each of which was found to have two 
ulcers, only one having imrforated. Anotlier case had two ulcers 
perforate simultaneously. The cases that have persistence of ulcer 
symptoms after a simple closure in which a reasonable period has 
elapsed after the institution of tlie proper dietary regime should have 
some type of radical surgery which is priniarilj^ directed at a cure. 
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EXPERIMENTAL OSTEOMYELITIS: THE EFFECTS ON RIBS 
OP INCREASED INTRAMEDULLARY PRESSURE AND OP 
TOXIN- AND NONTOXIN-PRODUCING STRAINS 
OF STAPHYLOCOCCI 

Ralph D. Cressman, M.D., akd Alfred Blalock, M.D., 

NASHVILiIiE, TeNK, 

(From the Department of Surgery y VanderhiU University^) 

aN interesting method for producing an increase in the intra* 
/A medullary pressure in long bones was described recently by Lar- 
send This consisted, in brief, of making an incision in the periosteum 
of the femur and of perforating the cortex ^Yith a drill. A flanged 
cannula was then screwed into this opening and the cannula was con- 
nected to a Kelly bottle which contained sterile salt solution. In this 
manner pressures of any desired degree could be transmitted to the 
medullary cavity. The main disadvantage of this method of study 
would appear to be that evidences of infection appeared in most of the 
experiments. Another possible disadvantage lies in the necessity for 
making a rather large opening hy a drill hole in the bone. 

It occurred to us that these features might be obviated and that the 
effects of pressure and of infection might be separated by substituting 
for the cannula a needle which was introduced into the medullar 3 ^ cavity 
of bone through an adjacent cartilage. In this manner neither the 
periosteum nor the cortex of the bone would be injured and the chances 
of infection would be lessened. For these purposes, it seemed that the 
anterior portions of the ribs with the attached cartilages would be of 
advantage in that the ribs are very superficial and their multiplicity 
would allow a number of studies on the same animal. For example, the 
effects of increased intramedullary pressure alone, of bacteria alone, and 
of the combination of the two might be studied in different ribs on the 
same animal. The chief disadvantage of this method of study would 
seem to reside in the fact that osteomyelitis of ribs is rare in the human. 
It is the purpose of the present paper to report the results of these 
stv\dies. 

IVIETHODS 

Dogs were used in all studies. Elevated intramedullary pressure was 
produced bj the iujection of 0.9 per cent saline solution at various 
pressures through a needle whicli \vas inserted obliquely into the costal 
cartilage and across the costochondral junction into the medullary canal 
of the tip of the rib. The experiments may be divided into five groups. 
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Group I included studies on ribs during and immediately after increased 
intramedullary pressure maintained for periods up to twenty-four hoiii’s. 
In Group II, following a period of elevated intramedullary pressure, the 
animals were allowed to recover and the ribs were studied after varying 
intervals. Group III included the studies on ribs in which cultures of 
staphylococci Avere injected through a needle into the medullaiw canal 
near the tip of the rib. In Group IV a period of elevated intramedullary 
pressure was followed by the injection of a culture of staphylococci 
tlu’ough the needle. Group V included experiments in Avhich, follow- 
ing elevated intramedullary pressure by the injection of salt solution, 
organisms were injected intravenously. After sacrificing the animal, 
the ribs were removed, x-rayed, sectioned, and examined both grossly 
and microscopically. By the use of several ribs in the same dog for 
different types of experiment, results could he compared in the same 
animal. 

Annuals Avere anesthetized by nembutal given intravenously (25 mg. 
per kilogram). Using aseptic precautions, a small incision AA\as made 
over a selected costochondral junction and tlie muscles Avere separated, 
thus exposing tlie tip of the rib and costal cartilage. A No. 20 gauge 
spinal needle Avith stylet in place Avas pushed into the cartilage, begin- 
ning at a point about 5 mm. back from the costochondral junction, aimed 
in the longitudinal axis of the rib at such an angle as to pass across 
the costochondral junction into the center of the medullary canal, and 
down the canal for a distance of 5 to 10 mm. The incision aa^^s closed 
tightly in layers about the needle Avith fine black silk. A reservoir 
of sterile 0.9 per cent saline solution Avas connected to the needle, placed 
at the desired height to give various hydrostatic pressures, and main- 
tained at that IcA^el for varying periods of time, from sixteen to thirty- 
three hours. Additional nembutal and morphine Avere giA^en as required 
during the course of the experiment to keep the animals free of pain. 

The organisms used Avere eighteen-hour broth cultures of staphylococci 
supplied by Dr. R. H. Rigdon, of the Department of PatIloIog 3 ^ Strain 7 
is a nontoxin-producing Staphylococcus auvc^is; Strain AO produces a 
potent exotoxiii, capable of producing marked tissue necrosis as demon- 
strated by Rigdoiir Both strains liaA^e been maintained for scA^eral 
A^ears at a fairly constant level of Adriilence by culture on artificial 

media. 

RESULTS 


Group L The ImmcdUiic Effects of Elevated lutvamedullary Pressure 
Produced hy the Injection of Saline Sohdma.— The immediate effects of 
elcA’ated intramedullary pressure have ])cen sfudied on tAvenfy ribs of 
seven imps and eleven ribs of four adult dogs. In some of these e.xpori- 
iiients the Avonnds Avere left open and coloring material added to the 
cnlhie solution, so that its course might be loUowccl Immediately after 
SSi tte bjetion .. pressum ot 100 t, 200 cn,. of sallno solollo.,, 
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blood in the intercostal vessels was seen to be displaced by saline solu- 
tion. Within one to t^vo minutes, dye appeared in the cortex ol the rib 
overlying the point of the needle, coloring the 1 or 2 cm. next to the 
cartilage. In the course of several hours the amount of color in the bone 
increased and spread to the periosteum overlying the stained portion of 
the rib. In six to twelve hours edema and hyi^eremia of the periosteum 
were noted, both in pups and adult dogs. At tlie end of sixteen to twenty- 
four hours, in two-thirds of the pups and one-third of the adult dogs the 
peiTOsteum was found to be separated from the rih by salt solution. This 
separation in some instances included the whole circumference of the rib. 
ilore often the periosteum was separated on only a portion of the circum- 
ference, in which ease it Avas usually the pleural surface which was 
stripped. The stripping extended longitudinally from tlie costochondral 
junction for a variable distance, usually 2 to 4 cm., but in some experi- 
ments extended back almost to the vertebral end. The amount of perios- 
teal stripping was not dependent upon the amount of saline solution in- 
fused. Stripping occurred in pups with amounts of salt solution as small 
as 20 c.c. or as great as 700 c.c. The actual amount of saline solution in- 
fused probably depended upon the relation of the point of the needle to 
vascular spaces, or spicules of bone. As stated, periosteal stripping oc- 
curred more frequently and apparently more easily in pups than in 
adults. It has been noted in pups that the periosteum is thicker, more 
vascular, and more readilj^ separated from the bone b}’ other mechanical 
means. The combined layer of periosteum and pleura dissected up on 
the pleural surface of the rib hj the saline solution occasionally rup- 
tured and alioAved saline solution to hll the pleural cavity. This occurred 
in four of the pups used in these experiments, Avith pressures of 130 to 
225 cm. of saline solution. Periosteum has been found to be stripxied in 
pups at a pressure of 91 cm., this being the loAvest pressure tried. The 
bone from Avhieh periosteum had been stripped had a slightly rough, 
dull appearance, and, Avith continued pressure in the medullary canal, 
fluid came through the cortex in tiny beads in the ribs of pups. In 
adults the openings in the cortex Avhere the periosteal vessels had been 
torn oil Avere larger and fluid ran through more freehL 
The injected salt solution did not flow freely down the medullary 
canal. If, Avhile it aaus being injected, the rib Avas cut across near the 
vertebral end, no solution flowed from the medullary canal. If only 3 
to 4 cm. of marrow intevA'eiied betAveeu the needle and the ojieu end of 
the rib, saline solution then ran fi*om the cut end. 

In order to try to determine wliether the separation of the periosteum 
was a mechanical process or a reaction of the liviii" periosteum, similar 
experiments were done after death of the animal. In ribs in which 
elevated intramedullary pressure was produced hv tlie inicction of salt 
solution, beginning immediately after the animal s deat'h, edema and 
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separation of the periosteum occurred with the same pressure and after 
the same time interval as in the Imng animal. 

Group 11. The Later Effects of Elevated Intramedullary Pressure . — 
In a total of ten ribs of ten pups, pressures of from 104 to 225 cm. saline 
solution for sixteen to thirty-three hours gave essentially the same re- 
sponse. After two days it was found in one rib that the thickened, red 
periosteum about the tip of the rib was detached for 2.5 cm., separated 
from the rib bj"^ a reddish thick exudate containing manj^ polymorphonu- 
clear cells on smear, but no organisms. The bare bone was lusterless 
and finely pitted, with a brorni necrotic marrow in its distal 3 cm. In 
another rib, ten days after increased pressure, the periosteum was thick- 
ened, with an underlying zone of soft granulation tissue from which the 



1. ^X-rays of ribs. A, Pup rib twenty-three days after elevated intramedullary 

oressure of 15G cm. for seventeen hours, followed bi' 1 c.c. of a culture of toxin- 
oroducine Staphylococcus aiiretis. Destruction of the rib at the tip with dislocation 
nf the costochondral junction is seen. The destruction and new bone formation in 
tiip middle third of the rib is unusual, being: limited usually to the tip. B, Pup rib 
twentv-nine days after elevated intrameduHarj' pressure of 156 cm. of saline solution 
for ten hours. ^ New bone is present about the tip of the rib. C, Adult rib thirteen 
dnvo after the injection of 0.25 c.c. of toxin-producing- s taph.vl ococcus cultijrc into 
the^rib. Destruction of areas of bone but little or no deposition of new bone has 
occurred. 

rib could be rather easily peeled out. The rib was porous and brittle, 
sections showing necrosis of the marrow and cortical bone. Eight ribs 
of pups examined after ten to twenty-nine days demonstrated a fairly 
uniform picture. A layer of firmly attached periosteal new bone sur- 
vnnnded the rib, with new bone widening the costochondral juncUon. 
Tirmarrow was brownish yellow in color. X-ray filnas dcmon.stratcd (he 
shell of new bone about the rib and widening of the .pinclion nitli the 
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cartilage (Fig. IB), In all cases the new bone was tightly adherent 
to the rib, without sequestration. In sections through these ribs there 
was necrosis of the marrow cells and a replacement by fibrous tissue. 
Variable amounts of cortical and medullary bone were necrotic as judged 
by absence of cells in the lacunae and altered staining reaction of the 
bone. The periosteum was thickened, with new bone laid doATO about the 
old cortex and larger amounts of bone about the costochondral junction 
(Fig. 2). 



of 22r, for^c^Rhteen^hoii?^^® intramedullan' pres- 

colls by fibrous tissue nnd fat, necroses of replacement of marrow 

bone In the adherent periosteum. (xiC.) ^ mcoullarj and cortical bone, with new 


In the eight nlis of the adult dogs similar changes of lesser grade 
wcie seen , m some, the hone necrosis and new bone formation were so 
slight as (0 be negligible. 

(rioap 7//: 'Jhc Effects of Injection of Organisms Into the MeduUetrtj 
Canal-As stated before, broth enltnres of staphylococci were injected 



540 


SURGERY 


into the medullary canal of ribs, close to the costochondral junction, 
through a needle inserted as described. 

In eight ribs of four pups 0.25 to 2.0 c.c, of an eight eendioiir broth 
cultiue of Strain f (nontoxin-producing) Sfctpliylococciis aurens was 
injected, and tlie ribs studied after seventeen to fortj'-two days. No 
change could be detected in these ribs, and the organisms caused no 
other lesions in the animals. 

In fourteen ribs of eight pups 0.2 to 1.0 c.c. of an eighteen-hour broth 
culture of Strain AO (toxin-producing) Stapliylococcns aureus was in- 
jected. Six of the pups died in from one to seven days, exhibiting focal 
necrosis and hemorrhages in the kidneys and mucosal hemorrhages in the 
colon. One pup dying after twenty-four Jiours showed no gross changes 
in the rib. In tliose dying after two to se^^en days tliere were edema and 
necrosis of the muscle tissue overlying the rib and separation of the 
costochondral junction. The periosteum Avas red and edematous for 2 
to 4 cm. and separated from the rib for a few millimeters at the costo- 
chondral junction, but it usually Avas not stripped further than this. 
HoAA^ever, it could be easily removed. The marrow Avas moist and soft 
and tlie tip of the rib appeared porous and necrotic. ]\rierose6pic ex- 
amination of these ribs four to six days after injection demonstrated an 
area of acute necrosis of the marroAV tissue, only a fcAv pyloiotic nuclei 
remaining in a mass of debris. There Avas destruction and absorption of 
the columns of ossifying cartilage, so that a line of separation was 
formed betAveen the costal cartilage and the tip of the rib. The necrosis 
present in the mari'ow extended through the HaA^ersian canals of the 
cortex to involve the periosteum. The necrosis and inflammatory process 
extended outside the cortex along the periosteum (Fig. 3). 

The ribs of pups surAUAung longer after the injection of organisms 
shoAved eAudences of repair, with absorption of necrotic bone and deposi- 
tion of neAV bone. After ten days, as seen in one rib on x-ray exam- 


ination, there Avas a moth-eaten appearance of tlie tip of the rib, Avhich 
was surrounded hy a thin shell of new bone. Grossly, tlie end of the rib 
AA^as enlarged and h;^7)eremic, the marroAV soft, broAvn, and necrotic, 
AAdth a layer of ncAv bone about the cortex. Microscopic sections slioAved 
much neAV bone about the medullary canal, Avith A^cry little remnant 
of the old cortex at the tip of the ril) and a collection of Ieucoc.A’’tes in 
the medulla near the costal cartilage. The columns of ossUymg cartilage 
were completely absent. After tAventy-flve days, there Avas further 
deposition of bone about the tip of the rib, ossification along the costo- 
chondral junction occurring from its periphery, the center being occu- 


pied by gelatinous granulation tissue. 

Organisms of the AO .strain (toxin-producing) Avcrc injected into a 
fntal of six ribs in five adult dojxs, 0.25 fo 0.5 c.c. boin- in.iocicd. None 
of the do-^s died following in.icction of the orftnni.sms, aud huf one wound 
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thirty-nine days, less change being seen tliau in the ribs of pups. On 
x-ray examination, a slight to moderate absorption of bone in or close to 
the tip of the rib was seen, with decreased bone density in areas and 
onl 3 '' a small amount of new bone about the tip of the rib (Fig. 1 C ) . On 
gross section, the marrow close to the rib tip was brorni, with small 
amounts of grajdsh soft tissue in tlie junction of rib and cai’tilage and 
a very thin zone of periosteal new bone. The microscopic appearance 
was similar to that seen in pup ribs. 



Section of puppy rib four days Qfter injection of 0 ‘’5 c o of n. culture 
Ot !s r,ccrosii"or H>e°WV7ow ana al^rpVion 

Junction to separation of tlic costocliondral 

• ine necrosis extends tlirou*,h the cortex to involve the periosteum. (X2‘4.) 


Gioup IV. The E fleets of Increased InframcduUanj Pressure With 
Infection. In view of the periosteal bone formation without sequestra- 
lion in response to increased intramedullary pressure alone, the cfleet 
of innocting organisms into the rib after saline pressure had been ex- 
erted in the medullary canal for some houi-s was studied. Saline pres- 
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SUI^ of 156 cm. was used throughout these experiments, exerted for 

hon^f disconnecting the pressure 

bottle from the needle, organisms were injected and the needle removed 

One nb of each of four pups was studied after 156 cm. pressure had 
been cxer^led for sixteen to eighteen hours followed by the injection of 
0.5 to 1.0 c.c. of AO (toxin-producing) staphylococcus. In one pup 



yig. 4. — Section of adult rib two days after increased intramodullarj' pressure 
of 156 cm, for eighteen hours, followed by 1 c,c. of toxin-producing staphylococcus 
culture. Necrosis of marrow, cortex, and overlying periosteum is present, witli 
Infiltration of the periosteum by leucocytes beyond the areas of acute necrosis. (X16.) 


dying after two days, red, tiiickened periosleum was detached from the 
rib on the pleural surface for 4 to 5 cm. from the costochondral junc- 
tion, and the costochondral junction was separated. Microscopic section 
demonstrated an acute necrosis of the marrow tissue, absorption of the 
columns of ossifying cartilage, producing a separation of bone and 
cartilage, and an acute inflammatory reaction in the periosteum which 
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was detached from the cortex. After eighteen and twenty-three days, 
x-ray examination demonstrated a spotty moth-eaten appearance, nsu- 
aUy of the distal 2 to 3 cm. of the rib and a thick shell of new bone 
about it (Fig. 1 A). After forty-three das’s, a thick shell of involucrum 
Avas present Avith apparently complete resorption of the old cortex 
near the tip of the rib. In sections of these ribs there Avas a A-ery ir- 



Fig. 5. — Portion of Fig. 4. (X4S.) 


regular and \Yidened line of ossification at the cartilage and formation 
of new periosteal bone. The cortex and cancellous bone were necrotic, 
as was the marrow near the tip of the rib. The necrotic bone in places 
was separated by granulation tissue from involucrum, but in others it 
was intimately attached to periosteum in which new bone was being 
deposited aloiig the necrotic cortex. 

Tlirce pups received 0.5 to 1.0 c.c. of broth culture of Strain 7 (non* 
toxin*])roducing) staphylococcus following a similar period of elevated 
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iutramednllaiy pressure. When sacrificed after twenty-four to forty-one 
days, these ribs showed some increase in density and thickness of the 
cortex. There was irregularity of the costochondral junction, such as 
was seen with pressure alone, but M-ithout the bone destruction occurring 
after toxin-producing organisms. 



FiR. 7. — Cross section of adult rib twenty-seven days after elevated in trained iilUiry 
nressurc followed by injection of toxln-producinp organisms. The larj^e amount ol 
new bone and a small bit of free, sequestrated bone arc shown. (Xl7.) 

Incrciuscd intranicdullary pressure of 156 cm. of saline solution main- 
tained for sixteen to twenty hours was followed liy 0.25 to 1.0 c.c. of 
toxin-produeinif staphylococcus culture in a total of eight rihs of six 
adult dogs. One wound opened and drained for two months. In one 
dog dying on the second day, an area of periosteum and ])lcura measur- 
ing 1 hy 2 cm. was grossly necrotic, exposing bare bone, with the sur- 
rounding periosteum red and edematous. ^Iierasco]ncally (Fig.s. 4 and 
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5), the marrow proximal to the rib tip was acutely necrotic, with ab- 
sorption of the cancellous bone and necrosis and early absorption of an 
area* of cortex. The periosteum over this cortex also showed necrosis. 
IMore peripherally the periosteum was filled with polymorphonuclear 
leucocytes, separating periosteum and cortex. A similar process was 
seen in another rib after nine daj-s, with the addition of beginning 
periosteal new bone formation in the less damaged periosteum. With 
longer periods of ten to forty-one days, increasing amounts of new bone 
were produced bj’’ the periosteum with resorption of some of the necrotic 
bone and sequestration of smaller portions (Figs. 6 B and 7). The 
amount of destruction in the ribs is variable. As seen by x-ra}^, some 
show extensive destruction of bone, extending from the tip almost to 
the vertebral end of the rib, with large 'amounts of involuerum; while 
others show only a tiny area of rarefaction near the cartilage junction 
and a minimum of new bone. 

Nontoxin-producing staphylococci were similarly injected following 
a period of increased intramedullary pressure in five ribs of five adult 
dogs and examined after a period of thirty-four to Mty days. In three 
there Avas no demonstrable change and tAVO shoAved slight thickening of 
the cortex Avith irregularitj^ of the costochondral junction (Fig. 6 A). 

Group F, The Effects of Increased Intramedullary Pressure and 
Inti'ave^ious Organisms. — A group of six experiments Avas done in A\hieli 
eleA^ated intramedullar}^ pressure, by the injection of saline solution 
into the rib, was maintained for’ sixteen to tAventy hours at a pressure 
of 156 cm. and followed immediate^ by the intravenous injection of 0.25 
to 1.5 c.c. of a broth culture of the toxin-producing staphjdococcus. 
Tlie AA^ounds in these dogs healed Avithout drainage; none of the dogs 
died as a result of the injection; and there Avere no other lesions noted 
at autops}'' aside from the changes in the ribs. The dogs, one pup and 
five adults, Avere sacrificed after eleven to tAventy-one days. One rib 
was onl}’’ slightly altered in structure; tlie otlier five all shoAvcd enlarge- 
ment of the tip of the rib and, on x-ray, a spotty destruction of the 
cortex and medullary portion of the distal fcAV centimeters of the ril), 
Avith the formation of neAV bone about it (Fig. 6 C). Tlie amount of 
bone destruction and neAV bone formation Avas as great as in Ihosc ribs 
in Avhicli the organisms Avere implanted directly, and much greater than 
in any of the ribs in AAdiich only increased intramedullary pressure Avas 
produced. 

DISCUSSION 


The difficulty in producing in experimental animals a process cor- 
responding AAuth acute hematogenous osteomyelitis of huiiinn beings is in- 
dicated by the numerous and A^aried methods Avliich have been u.scd in 
nttempts to reproduce this disense. Kodet’ obtained nhscosses in hone, 
trauma, by the intra%'cnous in.ioction of sfai)hylococci. Le.x-er," 
Robertson,® and, nioro recently, Tlionipson and Dnbos" produced stnpliy- 
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lococcal infections in tlie metapliyses of long bones of young animals by 
the intravenous injection of organisms, ivitliout, however, reproducing 
the massive necrosis and sequestration seen in human osteomyelitis. 
Starr” produced an experimental osteomyelitis b3^ the injection into the 
nutrient arter}^ of a mixed culture of organisms, but death of the ani- 
mals occurred within fortj^-eight hours and onty ver^^ earl^r stages could 
be studied. Bancroft® produced a chemical osteomj^elitis bj’' the intro- 
duction of croton oil into the medullar^’’ canal of long bones and Phemis- 
ter® similarly produced necrosis hj radium. Haldeman^® produced 
osteom3’'elitis by introducing staphjdococci through a drill hole in the 
cortex near the metaphj^sis. Baudet and Cahuzac^^ stated that thej’' 
were unable to cause a true osteom^^elitis bj' the intramedullai\v, sub- 
periosteal or intravenous injection of staph^dococci. 

It has been aniplj^ demonstrated hj the researches of Axhausen,^- 
Brunschwig,^® Nussbaum,^*^ and Kistler^^'^" that necrosis of bone does 
not lead to sequestration but to the production of new bone and gradual 
absorption of dead bone. When necrosis and infection are both present, 
not all the dead bone is sequestrated, only that part most severel}^ 
damaged. 

a combination of elevated intramedullaiy pressure and infection, 
massive necrosis and sequestration of diaplyseal bone, which veiy closeb" 
resemble that occurring in human osteomj^elitis, liave been produced b}^ 
Larsen.^ The experiments described in the present paper demonstrate 
that cortex and marrow mtiy be killed and periosteum separated by in- 
creased intramedullaiy pressure. However, in the absence of infection, 
periosteum reattaches and new bone is laid down, substituting tlie 
necrotic bone without sequestration. 

In our experiments the combination of necrosis of bone produced by 
elevated intramedullaiy pressure and the presence of virulent organisms, 
whether implanted directly or localized from the blood stream, does lead 
to sequestration. The sequestra, however, need not be extruded but are 
absorbed in situ. In Larsen’s experiments primary stripping of perios- 
teum was not a factor in the necrosis of bone, but in the presence of 
dead, infected bone periosteum separated and sequestration ensued. In 
the present experiments the stripping of rib periosteum by the saline 
solution is probably to be accounted for by the thin cortex, with large 
soft tissue and vascular spaces near the costochondral junction. Com- 
bined with the presence of large amounts of cancellous bone in the 
medulla, these factors direct the flow of saline solution through the 
cortex rather than down tlie mcdullaiy canal, as noted, with pressure 
concentrated in a small area of rib. B3’ seepage of saline solution 
through the vails of the perforating periosteal ve.ssels as thev enter the 
cortex, saline solution may produce slight separation of the periosteum 
from the cortex. As this continues, these vessels are stretched and finally 
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torn across, so that saline solution may run freely from the cortex, 
beneath the periosteum, to strip it up. 

The direct mechanical stripping of the periosteum by saline solution 
occurs at pressures which are probably much higher than any ever 
leached in the bone through infection. The separation of periosteum, 
in the pieseuce of infectioiij as seen in the microscopic sections, appears 
to be due to necrosis of the inner layer of periosteum, caused by a 
spread of bacterial toxin from the medulla through the cortex. As has 
l)eeii pointed out by Larsen, it is doubtful that the separation of the 
periosteum plays a great part in killing the underlying coi'tex by inter* 
fering with its blood supply. 

The importance of the toxin elaborated by the staphylococcus in the 
production of necrosis of bone again is emphasized in these experiments, 
as has been pointed out by Stookej’^ and co-workers^® and b}’’ Robert- 
son,^^ We have shown that iiontoxin-producing organisms are well 
tolerated hj^ ribs and cause no destruction of bone. The combination of 
increased intramedullaiT pressure and nontoxin-producing organisms 
results in hardly more alteration in the rib than the pressure alone. 
Toxin-producing staphylococci do cause necrosis of bone and marrow 
and, Avlien combined with the necrosis succeeding upon elevated intra- 
medullary pressure, cause extensive necrosis and sequestration, which 
greatty resemble Immaii osteomyelitis. A remarkable fact is the rarity 
of a spontaneous draining sinus in these experiments and tJie readiness 
with which necrotic and even sequestrated bone can be absorbed in the 
rib. Gi'een and Shannon^® comment on the fact that in .infants acute 
osteomyelitis is less chronic and it is less usual for sequestration to 
occur, explaining these observations on the greater vascularity and 
spongy quality of infants' bones, factors which are also present in ribs. 


SUMMARY 

Increased intrfimedullary pressure, produced by the injection of salt 
solution into the ribs of dogs, leads to marroAv and bone necrosis, witii 
subsequent new bone formation, but without sequestration. Toxin- 
producing staphylococci cause necrosis of marrow and bone. Elevated 
intramedullary pressure caused by tlic injection of saline solution com- 
bined with toxin-producing staphylococci results in extensive bone 
necrosis and sequestration. In ribs sequestrated bone may be absorbed 
without the formation of a sinus or the extrusion of tlic sequestrum. 
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TUMORS OF THE SALIVARY GLANDS'^ 

I, A Review of Prognostic Data Proim the Literature 
Joseph ^Y. Houck, U.D., Richlands, Va. 

(From the Mclniirc Tumor Clinic and the Department of Surgery and Gynecology, 
University of Tirginia Hospital, V7iiv€rsity, Ta.) 

p’OR ilANl years tlie difficult clinical and pathologic problems ot* 
tumors in the region of the salivary glands have attracted great 
interest. Investigations pidor to the past decade have been largely 
directed toward a study of pathogenesis, but more recently fol- 
low-up studies with emphasis upon the clinical course have been re- 
ported.^’ - 0 ’ 22 Pathologists, surgeons, and radiolo- 

gists have recorded divergent views in regard to treatment, and the re- 
sults of treatment b^' any means have been sharp fy criticized.^ It is 
therefore of interest to assemble and correlate the available clinicopatlio- 
logic data as an aid in formulating a rational therapeutic plan. 

TJie comprehensive monograph of Ahlbom, of Radiumhemmet, Stock- 
holm, deserves especial consideration since it provides a vast sum of 
information derived from a complete review of previous publications 
along with a study of 254 salivaiy tumors. Since this work summarizes 
a wide experience with radiotherap3^ and is not generall3" available in 
this countxy, material has been freel3’ drawn from it in tlie preparation 
of this paper. 

An evaluation of the prognostic data in the literature is impeded ly 
the lack of uniformit3" in pathologic nomenclature and classification, 
particular^ with regard to malignanc3\ For this reason, along with tlie 
fact that patholog3', treatment, and prognosis are interrelated in sub- 
ject jnatter, a brief summar}' of pathology' and treatment is presented. 


PATHOLOGY 


A variet3^ of benign and malignant neoplasms occur in and about the 
salivaiy glands. Among the benign tumors arc included angiomas, 
lipomas, and fibromas similar to those found elsewhere but of infrequent 
occurrence. Pure adenomas rareh’ have been described and their exist- 
ence is doubted.^’ Tlie adenoh'mphoma (onkycytoma), structurally 
a benign papillary cA’st containing l3unphoid tissue, is iiifrequenOy en- 
countered.® , 1 T T ' 4l 

Bv far the greatest number of all salivary tumors arc inciuclea in tiic 

so-called mixed tumor group. Varying greatly in structure and behavior, 
these bizarre, composite tumors may sliow citlicr benign or malignant 
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characteristics. Whatever its histogenesis, a mixed tumor apparently 
consists of both epithelial and connective tissue elements. Collections 
of epithelial cells with a variable cytology and arrangement are included 
in a mucinous, fibromyxomatous, or even myxocartilaginous stroma. The 
epithelial cells are for the most part glandular, but basal cell and 
squamous cell types, even epithelial pearls, may be included. . 

Most salivary tumors of clear-cut malignancy are considered to be 
adenocarcinomas, although the distinction between adenocarcinomas and 
malignant mixed tumors is not always well defined. Cuboidal cell cancel’, 
said to arise from the small ducts, and a I’are type of cancer composed 
of small spindle and round cells (small cell carcinoma of Chevassu) are 
recognized, and a basal cell type of carcinoma which must be dis- 
tinguished from the typical mixed tumor has been discussed.^* ““ 
Squamous cell carcinoma may be found in a typical mixed tumor, but 
squamous cell carcinoma growing in the salivarj^ glands may represent 
metastasis to tymph nodes from the nasopharynx or branchiogenic car- 
cinoma witli secondary invasioij of the gland. 

Sai’coma is unusual in the salivary glands since the glands are pri- 
marily composed of epithelium. Malignant melanoma, tymphosarcoma, 
and other varieties of sarcoma probably arise from the lymph nodes and 
fibrous tissues in and around the glands and should not be considei'cd 
true salivary tumors.^ 


HISTOGENESIS 

Numerous theories of derivation have been advanced, attempting to 
explain the vai’^ing types of epithelium and stroma of mixed tumors. 
The earlier theories of endothelial and connective tissue origin liavc 
been generally abandoned. Tlie prevailing theories may he summai’ized : 

1. Single tissue origin: 

a. Prom the epithelium of the salivary or mucous glands. 

b. From detached salivary gland anlage formed during the in- 
vagination of the buccal epithelium. 

2. Dual tissue origin : 

a. From branchial cleft inclusions (tliree germ layers). 

b. From emhiyonal nonbranchial anlage" (ectoderm and mesen- 
chyme). 

The tlicories of dual tissue origin most easily explain the fibro- 
cpitlielial components as well as the not imeomnioii finding of composite 
lumors at the sites of union of branchial clefts and embryonal facial 
fissures. Fcecntly, a relationship of anatomic distribution between 
basal-cell carcinomas niicl mixed tumors of the face with respect to 
embryonal facial fissures has l)oen presented,'^ adding support to the 
view of embryonal origin. 

On the otlmr hand, proponents of the epithelial single tissue origin 
explain the myxomatous and cartilaginous stroma as duo to the mucous 
secretion of the epithelial glandular colls with ^‘immersiorF^ of the 
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mtracellulai- fibrous stroma and subsequent liyaliuizatioii. This view 
presupposes that composite tumors of the oropharjmx, face, lachrymal 
glands, and other regions arise from the small mucous, salivaiy, and 
lachrymal gland epithelia or their aiilage. 

The possibility that tumors generally included in the mixed tumor 
group may arise from several sources has ben suggested.^' ® Several 
recent studies diave indicated that the intraoral tumors are less complex 
than those occurring about the face, neck, and scalp.^» The extra* 
oral tumors are said to be derived from ectodermal iiiclusious formed 
in fusion of the branchial clefts and fissures, and the intraoral tumors 
formed during the invagination of the oral ectoderm in the development 
of the normal salivary and mucous glands,® 


ChASSIFIOATlOK 

With most of the pathologic and clinical problems centering upon tlie 
so-called mixed tumor group, the lack of a standard nomenclature and 
classification retards an accurate therapeusis and prognosis. Descriptive 
terms have been applied to individual mixed tumors in the past. At 
present, the general tendency is to group them on a histogenetic basis, 
Avith a simplified nomenclature. The term mixed tumor is applied to 
composite tumors if a dual tissue origin is accepted, and mucous and 
salivaiy gland tumors if a single tissue, epithelial origin is preferred. 
Confusion still exists, hou^ever, since: 

1. Theories of histogenesis have been inconclusive. 

2. The histologic structure varies widely and the personal equation 
enters into any histologic grouping (Table I). 

3. Microscopic differentiation of tlie benign from the malignant is fre- 
cjuentty impossible.^" 

4. The clinical behavior of individual tumors is quite variable, and 
often does not conform to the mieinseopic picture.^=‘^^ 


Table I 
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Efforts to obtain a pathologic classification of salivary tinnoj-s winch 
n indicate the clinical course and prognosis in nidividnal cases ha\e 
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been made with poor success. After reviewing tlie efforts of previous 
investigators in attempting to determine the malignancy of the so-called 
mixed tumors, MacFarland^^’ concluded that ^ ‘ the microscope, be\ ond 
showing that the lesion is a mixed tumor, is misleading rather than en- 
lightening. ’’ He decided that ‘‘structure and duration have to be con- 
sidered together, both in making the diagnosis and in deducing a pi‘og- 
nosis.’’ He classified salivary tumors simply as mixed tumors and car- 
cinomas. All mixed tumors were considered ‘ ‘ potentially malignant. 

Stein and 6eschickter““ singled out the character of the stroma as the 
most reliable microscopic index of a benign tumor : ‘ ‘ The slower the 

rate of growth, the larger the amount of stroma and the more often is 
cartilage found. A basal cell type was distinguished from the typical 
mixed tumor. Three types of carcinoma were noted. 

Martin and Elkin^ recognized two groups of salivary tumors. The 
first is characterized by long duration, mohilitj'^, and a sharp outline with 
a well-formed capsule. The stroma is thick and hyalinized, and cai‘ti- 
laginous tissue is frequent. Epithelial cells are dark and polyhedral, in 
cords. In the second group, encapsulation is usually present, but the 
tumor is fixed. The tissue is soft and the cells are hyperchromatic and 
more uniform, with attempts at gland formation and scant.v stroma. The 
latter group was judged to be of more active growth. 

Patey^® studied fifty-five cases of tumors of the salivary glands, in- 
cluding similar tumors found about tlie face and oropharynx, and classi- 
fied them in four groups on the basis of cellularity. The clinical results 
were compared with the histologic grading and malignancy apparently 
varied direct!}' with the degree of cellularity and dedifferentiation of 
cells. 

Ahlbom"^ prefers the term mucous and salivary gland tumors, to in- 
elude all tumors of the large salivary glands as well as similar tumoi's 
occurring elsewhere a])out the head and ucck. In his classification, the 
use of descriptive terms demonstrates the relation of structural com- 
ponents to malignancy. The terms basalioma, cylindroma, and adeno- 
cystic basal-cell epithelioma are more or less synonymous, hut Ahlhom 
has restricted the term basalioma to benign or malignant tumors re- 
sembling basal-cell cancer. This classification, which was developed by 
Ecutcrwald, of Kadiumhemmet, appears on page 554. 


The basis of classification of Ahlbom\s three subgroups appears on 
page 554. 

Polymorphous and atypical cells arc concepts which in the above 
scheme mean that the cells show a marked irregularity in comparison 
with the cells in benign mixed tumors. The benign tumor contains cells 
which arc atypical and polymorphous but to a lessor degree and ar- 
ranged in clmraclcristic nrclntccturo. A relative degree of variation 
in the cells must ho dolcrmined. In scmimalicrnant tumors, features 
resembling infiltrative growth may lie found. Tumor cells mav lie 
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adjacent to nerves, blood vessels, and muscle, but an impression of a 
tendency toward encapsulation is obtained. Stricter rules in regard to 
infiltrative growth must bo used in mixed salivary tumors in comparisoji 
to tumors in general, since tlie Imnign salivary tumors will invade the 
capsule to some extent. 


CLASSIFICATION OF AHLBOM 


A. jBenign tumors 

1. So-called mixed tumors 
Pibromyxoepi tlielial 
Pibroepithelial 
Pibromyxochondroepithelial 

2. Adenoma 

3. Papillary cystic adenoma 

4. Basalioma (with cylindromatous features) 

B. Semimalignant 

1. So-called mixed tumors 
Pibroepitlielial 
Pibromyxoepitlielial 
Pibromj’xochoudroepifhelial 
Pibromyxoma (without definite epithelium) 

2. Papillary cystic adenoma 

3. Basalioma 

Witli cylindromatous features 
Solid 


C. Malignant 


Total 


1. So-called mixed tumors 
Pibroepithelioma 
Pibrom 5 "xoepithelioma 
Pibromyxochondroepifhelioma 
Pibromyxosarcoruatous (without epitlielium) 

2. Predominantly adeno carcinomatous type 

3. Predominantly papillary cystic 

4. Predominantly basal-cell t_%4)c (cancer) 

Witli cylindromatous features 

Solid 

5. Of predominantly squamous- cell cancer type 

G. Slightly differentiated or undifferentiated epithelial 
7. Slightly differentiated or undifferentiafed without epithelial 
structures 


Total 


NO. OF CASKS 


33 

1 

42 


7G 


1 

1 


SO 


4 

27 

3 

1 


37 


14 

11 

5 

4 


6 


34 


f 

10 

20 


4 

11 


(I 

1)7 


Basis of Classification of Aiilbom^s Subgkofps 


A. Malignant tumors 

1, The presence of metastases 

2. Infiltrative and destructive groirth, witlv no tendency toward encapsulation 


B. Semimalignant tumors 

1. A complete capsule in which there may be tumor nodules if the tumors arc: 

a. Cellular and little differentiated with sparse infcrccllular substance 

b. Distinguished by colls which are at^yiical and pol>Tnorphous, with liyper* 
chromatic or polymorphous nuclei, perhaps with a noticeable number of 

mitoses ^ - t t 

c. Basaliomas (with or without cylindromatous features) winch have a 
stnictuTC suspicious of malignancy 

CSome of tliese features may be found together in the same tumor) 

^ Tumors which present nodules outside the capsule or which have broken 
through the capsule, but still show a tendency toward encapsulation 


^^tv^Ssnl^Tcd tumors which exhibit none of the above features ^ 

in tlio capsule uitli a bonipi structure or .similar nodules oiitsnle the 
^ .lisf.ir if provided v-itli their own well-forrnerl capsule, do not prevent 
tumors 'from being placed in this sub;n-oup 
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HISTOLOGIC CKITERLV OF MALIGNANCY 

In reviewing the assembled sclicmes of classification, it appears that 
clear-cut benign and malignant groupings are frequently unsatisfactory. 
A borderline group (or groups) of relatively low-grade malignancy is 
usually recognized. Accordingly, microscopic criteria of malignance 
are only of relative value and each suggested criterion must be con- 
sidered in the composite microscopic picture. No single criterion is 
strict^ reliable except the typical histologic picture of imdifferentiated 
pure carcinoma and the finding of metastases. The concept of relative 
malignancy must be kept constantl}^ in mind. Microscopic features 
which have been used in determining the maHgnancj^ of salivary tumors 
in the quoted literature are summarized as follows : 

1. Scanty stroma; lack of complex structure 

2. Absence of cartilage-like tissue 

3. Cellularitj^ 

4. Nuclear changes; polymorphism 

5. Dedilferentiation of epithelial cells 

6. Basal cell characteristics, usually adenocystic (Stein 
and Geschickter) 

7. Papillary cystic structures (Ahlbom's tables) 

8. Invasion of adjacent normal tissues 

9. The typical picture of carcinoma 

10. Metastases 


AGE INCIDENCE 

Salivary tumors may appear at any age. In Ahifaom's series, benign 
and semimalignant tumors first were noticed at an average age of 37 
years, with the youngest at the age of 2 and tlie oldest at the age of 
84 years. The avei'age duration befoi'e coming to treatment was 7.1 
years for tlje benign and 4.9 years for the semimalignant tumors of tlie 
salivarv glands. Tlie definitely malignant grov4;lis first were noticed 
at an average age of 46.5 jxars, with the average duration before treat- 
ment of 7.2 years. These figures, quoted from Ahlliom,' are in clo.se 
accord with those of other observers. 

CLINICAL COURSE 

Tlic typical mixed tumor of the parotid region is the prototype for 
salivary tumors, both in histologic structure and clinical course. The 
more benign tumor appears as a small pea-shaped nodule in the region 
of the gland, which usually progresses slowly to an irregulai*, rounded, 
nodular mass of firm consistency, attached io ov embedded in the parotid 
gland. As a rule, tlie tumor is well eircumscribed and movable, with no 
fixation to the skin or deeper soft tissues, and well encapsulated by a 
thick, fibrous ea])sulc. Lntroated, the more benign tumors may grow 
slowly for many ycar.s, reaching the size of a grapcfniit or larger. 
Subjective symptom.s arc insignificant, although deeply situated growths 
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may produce pressure symptoms. The clinical course of Ahlbom s semi- 
maligiiant group resembles that of the benign tumors. However, the 
rate of growth is somewhat more rapid, and partial or complete fixation 
to the deeper soft tissues is more common. 

Malignant tumors are also irregular and rounded, but the consistency 
is more apt to be hard. In individual instances the consistency may be 
elastic or soft. Fixation to the skill and deeper structures is character* 
istic. Enlargement of the adjacent lymph nodes occurs, not always 
indicating metastatic involvement. In general, malignant tumors grow 
more rapidly, but salivary carcinomas gi’OAv more slowly than most car- 
cinomas occurring elsewhere. The surrounding soft tissues and bony 
structures are invaded by direct extension. Subjective symptoms are 
more common than in benign tumors, due to invasion of the surrounding 
parts. Spontaneous facial paralysis is frequent. With invasion of the 
base of the skull, mandible, and oropharynx, extremely severe pain may 
develop, ranking with the most severe pain produced by any malignant 
tumor. Metastases occur late, indicating a relatively lower grade of 
malignanc}^ than carcinomas in general. Death follows wide invasion of 
the neck and the base of the skull. 

CLINICAL CRITKRIA OF MALIGNANCY 

1. Age of the Paiient. — Malignant tumors occur at a somewhat later 
average age, but there is no sharp diagnostic distinction. 

2. Deration of the tumor is not significant. The average duration is 
about the same for the benign and the definitely malignant growths. 

3. Bate of growth is generally more rapid in definitely malignant 
tumors.^ A tumor which reaches a size sufficient to bring the patient to 
operation within one year and which presents the microscopic picture 
of carcinoma offers a poor prognosis.^^ 

4. Acceleration of growth has been mentioned^*'* as possible evidence of 
activation of latent malignant tendencies. 

5. Subjective sg 7 )ipfoms are much more common in definilely iiialig- 
nant tumors. 

6. Spontaneous facial paralysis is frequent in tlie malignant and rai-o 
in the benign neoplasms.^ 

7. Location. — Tumors of the oropharynx are less complex and more 
frequently malignant than those of the large salivary glands^' and 
should always be considered carcinomatous.^' 

8. Consistency. — Tlie more malignant tumors arc more often of a hard 
consistency, but this is not a relia]>le diagnostic distinction.^ 

9 Mobility. — The most obvious clinical difference ])etwcen malignant 
and benign tumoi's is that most malignant tumors are fixed to the slnn 
or deeper tissues and arc seldom movable, while most ])enign tumors arc 

freely movable.^ 
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10. Metastasis . — ^About 20 per cent of malignant tumors of the large 
salivarj" glands present lymph node metastasis in the neck. Distant 
metastases are almost never demonstrable at the stage in whicli a patient 
comes to treatment.^ 

TREATMENT 

The treatment of salivaiy tumors is particularly impeded by several 
factors : 

1. A wide surgical excision of tumors of the neck may involve the 
sacrifice of nerves and blood vessels with resultant cosmetic disfiguration 
and functional disability. 

2. Kecurrence is frequent after surgical removal. 

3. Salivary tumors are less radiosensitive than tumors in general. 

4. The clinical and microscopic differentiation of benign from malig- 
nant tumors is not easy and at times impossible. 

5. A satisfactory pathologic and clinical classification is lacking. 

The traditional treatment has been surgical removal. Incomplete 
excision from fear of damage to the facial nerve or due to adherence of 
the tumor to the deep structures has made surgery too frequently in- 
effective. Kadicai operation produces facial nerve paralysis, while in- 
complete excision fails to cure the disease. The operation is usually 
more radical when a definite malignancy is suspected. 

Since the microscopic diagnosis of malignancy is frequentl}’ incon> 
elusive, preliminary^ biopsy^ is seldom justified. Violation of the pro- 
tective capsule and operative trauma may’' increase the rate of grovih 
and tendency^ toward invasion.^^ In view of the complex, variable tissue 
structure, a complete excision offers a better pathologic examination.^** 
Benedict and Meigs^ advocate immediate frozen section at the time of 
operation to determine the extent of the procedure; excision of the 
parotid gland, sacrifice of the facial nerve, and a complete neck dissec- 
tion are done if the microscopic diagnosis is carcinoma. 

Excision by sharp dissection is considered the best method of surgical 
eradication. Extracapsular enucleation by blunt dissection is wdely' 
practiced to avoid facial nerve injuiy, but recurrences are said to be 
more common than with excision; intracapsular curettage without re- 
moval of the capsule is not effective, since tumor cells are present in the 
capsule.-^ 

The operative technique used by^ Hydibinette, of Stockholm, Sweden,^ 
deserves special consideration. Small, well-encapsulated, freely^ movable 
tumors are excised or enucleated. In other cases, which generally^ might 
he considered inoperable, the capsule is incised and the tumor tissue 
removed from within the capsule witli a spoon, with the wound protected 
from inqdantation of tumor particles. Afterwards, the capsule is dis- 
sected out by blunt instruments witli one finger within the capsule, 
which is removed intact. The capsule, which usuallv contains tnmor 
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may produce pressure symptoms. The clinical course of Ahlhom 's scmi^ 
malignant group resembles that of the benign tumors. However, the 
rate of growth is somewhat more rapid, and partial or complete fixation 
to the deeper soft tissues is more common. 

Malignant tumors are also irregular and rounded, but the consistency 
is more apt to be hard. In individual instances the consistency may be 
elastic oi* soft. Fixation to the skin and deeper structures is character* 
istic. Enlargement of the adjacent lymph nodes occurs, not always 
indicating metastatic involvement. Iii general, malignant tumors grow 
more rapidly, but salivary carcinomas gi*ow more slowly than most car* 
cinomas occurring elsewliere. Tlie surrounding soft tissues and bony 
structures are invaded by direct extension. Subjective symptoms are 
more common than in benign tumors, due to invasion of the surrounding 
parts. Spontaneous facial paralysis is frequent. AVith invasion of the 
base of the skull, mandible, and oropharynx, extremely severe pain may 
develop, ranking with the most severe pain produced by any malignant 
tumor. Metastases occur late, indicating a relatively lower grade of 
malignancy than carcinomas in general. Death follows wide invasion of 
the neck and the base of the skull. 

CLIXICAL CRITERIA OF MALIGXAKCY 

1. Age of the Patient. — Malignant tumors occur at a somewhat later 
average age, but there is no sharp diagnostic distinction. 

2. Paration of the tumor is not significant. The average duration is 
about the same for the benign and the definiteh' malignant growths. 

3. Bate of growth is genei’ally more rapid in definitely nialignanl. 
tumors.^ A tumor which reaches a size sufficient to bring the patient to 
operation within one year and which presents the microscopic picture 
of carcinoma offers a poor prognosis.^^ 

4. Acceleration of growth has been mentioned^^ as possible evidence of 
activation of latent malignant tendencies. 

5. Subjective symptoms are mueli more common in definitely malig- 
nant tumors. 

6. Spontaneous facial i^^^'uhjsis is frequent in the malignant and I’arc 
in the benign neoplasms.^ 

7. Location. — Tumors of the oropliarynx arc less comi)Icx and more 
frequently malignant than those of tlie large salivary glands';' and 
should always be considered carcinomatous.'' 

S Consistency. — Tlie more malignant tumors arc more often of a hard 
consistency, but this is not a reliable diagnostic distinction.' 

9 Mohilitp- The most obvious clinical difierence lietwcen malignant 

nnd beni^^n tumoi*s is that most malignant tumors arc fixed to the skin 
or deeper tissues and are seldom movable, while most licnign tumons are 

freely movable.' 
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cells, is said to be more completely removed by this method. Eadimm 
hemmet cases operated on by this techiiicpie showed an. insignificant 
frequency of recurrence (one in twenty-five) and no injuries to the 
facial nerve occurred. The use of preoperative x-ray therapy is said 
to facilitate removal of the tumor by surgery, due to edema of tlie 
fascial and fibi'ous tissues about the capsule which provide a good plane 
of cleavage. Operation does not carry increased danger of infection or 
delayed healing when it has been postponed until the radiation reaction 
is pi’actically past, usually three to six weeks after conclusion of the 
preoperative radiation. This method is used for large or fixed tumors. 

All types of external and interstitial irradiation have been employed 
ill ti'eating salivary tumors. Methods and dosage have not been stand- 
ardized and liave rapidly changed witli the evolution of a more efficient 
radiologic technique. Although the results are frequeiitty disappoint- 
ing and the tumors relatively ray resistant,^* good results are ob- 
tained in individual instances. Current opinion favors surgery as the 
chief reliance, to be supplemented by high voltage x-ray tiierapy or 
radium element packed in the surgical wound, with deep x-ray therapy 
used alone for large inoperable neoplasms. Interstitial implants of 
emanation or radium element have been largely abandoned^' except 
in the treatment of an occasional small recurrence. 

At the Radinmhemmet, Stockholm, Sweden, radiotherapy has been 
used for many years in the treatment of salivary" tumors. Ahlbom^ re- 
cently has reported the results of 254 cases treated at that clinic, witli 
especial attention to the methods of radiotherap 3 \ Intensive irradiation 
is said to bring about a decrease of size in these tumors, presumabhv 
acting upon the tumor epithelium for the most part. The response of 
t))c tumors to irradiation is quite variable, being greatest in the group 
of malignant tumors and in general being less in the semimalignant and 
least in the benign groups. About one-half of the most malignant tumors 
sJiow no response. Individual tumors show a rapid I'esponse to radiation 
therapy. Ahlbom believes that the radiosensitivity of malignant salivary 
tumors is comparable to carcinomas of the breast and squamous cell 
cancers of the mouth, wliich arc among the more radioresistant squamous 
cell cancers. Ahlbom has formulated the following plan of treatment: 

1. Practically all cases should be treated. Tlie only exceptions are 
patients with general debility or with visceral metastascs, and very oid 
patients witli completely benign, very slowly growing tumors. 

2 Treatment should he given at ns early a stage as possible. 

3 TIic treatment sliould be initiated witli fractional external radia- 
tion One may forego this radiation, however, in the ease of clearly 

slowlr ?rowinfr, .superficially situated, and very ca.sily enucleated 
tumors' "Wlicn radiafinfr tlic maliirnant fumoi's, tlic regional lymph 
node area should he included. 
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McFarland tabulation retireseiits the only attempt at clini- 
cal classification of oj^erability in the literature. The table does 
not take into account the mobility or fixation of the neoplasm 
and gives no figures as to facial nerve damage with respect to 
size of the tumor. The findings are at variance with the surgi- 
cal principle of removing a tumor at the earliest moment. 

c. Influence of Trmma on Rate of Incomplete excision 

may accelerate the rate of growth by removing or damaging 
the protective capsule. It is doubtful that a tumor may 
become more malignant Avith each recurrence. The histologic 
structure of a recurrence is nearly always that of the original 
growth.'^* 

d. Postoperative Facial nerve paralysis is a fre- 

quent injury, but it is more common after remoA^al of the malig- 
nant tumors, Avheii the nerve is deliberately sacrificed. Other 
postoperative complications, such as salivary fistula and 
ankylosis of the jaw, are unusual. 


Table IV 

Damage to Facial Nerve by Sukgeky 
(Partial and Complete) 



total 

1 BENIGN 

MALIGNANT 

Benedict and Meigs^ 

13.7% 

7.5% j 

20.0% 

Stein and Gesclucljtersa 


10.0% 


McFarlandis 

4.4% 



Alilbomi ! 

16.9% 

11.0% 

36.6% 


3. Treated by Irradiaiion Only. — Benign mixed tumors are essen- 
tialty raj^ resistant. IiTadiation may shrink the mass to a smaller 
size, but a lump usuall}^ remains. Many respond only slightly, 
if at all. The size may be controlled and even an apparent cure 
obtained in individual eases (Quick and Johnson, quoted by 
Ahlbom). A single case Avas successfully treated b}^ Ahlbom.^ 

4, Treated by Surgery Combined With Irradiaiion. — ^Ahlbom 
strongly advocates preoperative x-ray therapy and the postopera- 
tive application of radium element in tlie Avoiind. His statistics 
indicate a much lower rate of reeurrenee than by surgery alone 
for benign neoplasms, AAuth no deaths from the tumor. 

Table V (From Ahlbomi) 


Benign Tumors— Treated by Combined Surgery and Irradiation 


rOIiLOAV-UP PERIOD 

NO. OF CASES 

RECURRENCE 

NO. 

% 

2 yr. 

3 yr. 

5 yr. 

8 yr. 

11 yr. 

88 

71 

40 I 

24 

15 

2 

2 

1 

2 

1 

2% 

3% 

2%% 

8% 

7% 
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on adjacent structures may cause discomfort. From fifteen to 
thirty years may be required for tlie gro^Yth to produce marked 
cosmetic disfigairement. 

c, Dovdopmeni of Maligmincy^—A small percentage of tumors 
^vhich are at first at)parently benign and slow growing later 
exhibit acceleration of growth and become invasive. Several 
explanations have been offered: 

(1) A benign tumor undergoes malignant degeneration/ 

(2) Such tumors are malignant or potentially malignant from 
the start.^* 

2. Treated hy Surgery (generally considered the chief reliance). 

a. Life Expectancy . — Usually a normal life span if the growth is 
properly excised. Repeated reciUTences may end in destruction 
of life by invasion of the neck and head in instances in which 
the neoplasm was considered microscopically' benign.^*^ 

b, Bcciirrence of the Umor can talce place up to forty-seven years 
after removal and it thus is impossible to prove that any case 
is completely cured.^^ 


Table II 

Benign Mixed Tumous — Treated bv Suugerv Only 



FREQUENCY OF RECURRENCE 

McFarlandi4 

25% 

Benedict and Meigs^ 

42.5% 

■WoodsG I 

45% 

Stein and Gescliickter^^ | 

20% 


Ahlbom^ has estimated that from 20 to 25 per cent of benign 
tumors, treated by surgery only, i*ccur within three years. The 
recurrence rate is lowest after excision, greater following 
enucleation, and greatest with intracapsular curettage without 
removing the capsule.-^ Hybbinette^ has noted only 4.7 jier 
cent recurrence after intracai)sular curettage combined with 
immediate complete removal of the capsule (see previous de- 
scription of technique). 

j\rcFarland^^' has stressed the importance of waiting to 
remove a salivary tumor until it has reached the size of a lemon 
or greater (become ‘‘ripe''). In liis series recurrence was more 
frequent when the tumor was removed while small. 

Table III (After McFaulanp) 


UEcunnENCE or Salivary Tumors AVjtii REsrECT to Sm: 


= SIZE 

TOTAL NUMBER 

RECmmENCE 

“Smaller than a ^valnut I 

YVnlmit to lemon (inolii?ue) j 

than a lemon 1 

2S 

30.0 

10 

M% 

17.4 %. 

1 10 . 0 % 
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2. The malignancy is of variable degree and is often of low grade, 
a “relative” malignancy. 

3. Evaluation of published prognostic data is impeded by lack of uni- 
formity in pathologic nomenclature and classification, particularly in 
regard to malignancy. 

4. The microscopic determination of malignancy is difficult and fre- 
quently inconclusive. The criteria of individual pathologists differ. 

5. Preliminary biopsy is condemned and a clinical preoperative diag- 
nosis is preferable, partieularly since pathologic classifications have 
proved unsatisfactory as a guide for treatment. 

6. Fixation of the tumor to the skin or deeper structures, \vith lack 
of mobility, stands out as the most reliable clinical sign of malignancy. 

7. A therapeutic trial with irradiation appears to be a valuable guide 
in diagnosis and treatmeait. 

8. Current opinion favors surgery combined with radiotherapy in 
most cases, although treatment must be individualized. 

9. Treatment of the more benign tumors by surgery has given fairly 
good results, although recurrences and facial nerve injui'y are quite fre- 
quent. Better results have been obtained at the Eadiumhemmet by com- 
bined surgery and irradiation. 

10. Treatment of malignant tumors by surgery alone is unsatisfactory. 
Most patients have died within two years after operation, contrasting 
with the average preoperative duration of seven years. Eadiation alone 
or radiation combined udth surgery prolongs life and occasionally gives 
a brilliant result. 

11. MeParland’s suggestion that many patients are better left un- 
treated should serve as a check on useless or harmful surgery. 

12. There is need for a satisfactory classification based on clinical find- 
ings and follow-up results as an index of operability. 
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B. Sonnnalignant Tumors (Semimaligiiaiit group has been used only 

hy Alilbom, and the data below are taken from his monograph) . 

1. JJutrcdtcd. — ^Ahlbom believes that more active malignancy may 
' .develop, tiie semiinalignant tumors becoming more definitely 

malignant. Recurrences were histologically clearly malignant. 

2. Treated hy Sxtrgery Only, — None, 

3. Treated hy Radiotherapy Only. — Five cases were so treated be- 
cause of radiosensitivity and disappeared after irradiation. A 
single case recurred, after fourteen years, and the recurrence was 
eradicated by further irradiation. 

4. Treated hy Surgery Gonibined With Radiotherapy- — The reem' 
rence rate was double that of the benign group and three patients 
died from the tumor. Three recurrences were histologically more 
malignant than the original semimalignant neoplasm. 

C. Malignant Tumors 

1. Untreated Uinwrs exliibit a relatively low grade of clinical malig- 
nancy compared with other carcinomas and sarcomas. Grow ratlier 
slowly, with the rate of growth aederated in the terminal stage. 
Inevitabty fatal, death resulting from invasion of the neck and 
head after a horrible, extremelj^ painful terminal course. Me- 
tastases occur late. 

2. Treaied by Surgery. 

a. Life Expectancy. — Average less than 2 yaavs after opera- 
tion.^’ Operative trauma appears to accelerate growth.’*^ 
Recurrence and death from the tumor arc almost certain. 
Facial nerve paralysis usually follows operation and there is 
a definite operative mortality. 

3. Treated by Radiotherapy Only, — Radiation therapy has been con- 
sidered by many to be of little benefit.-’ AhlbonU reports 32 
per cent of 62 cases free from symptoms and signs after 2 years, 
and 23 per cent of 39 cases free from s.vmptonis and sigiis after 
5 vears, along with 2 cases well after 11 years. 

4. Treated’ by Surgery Goinbincd With Radiotherapy. — Benedict and 
Meigs- found that irradiation after operation prolonged life for 
se\"eral years but did not cure the disease. In the Radiumhcminct 
series,^ of 62 cases, 58 per cent were free from signs and symptoms 
after 2 years; and 40 per cent of 35 cases after 5 years; G survived 
for 8 real’s, and 2 for 11 years, free from symptoms. 


SrMM.VRY 

From the assembled litcraUji'o, a mimhcv of pcrlhwiii facts arc out- 
standing: . „ I 

1 VUhou"h many salivary neoplasms i)ursuc a hcMi'-'tt conr.sc, nil .siicfi 

tumors must-be considered potentially malignant. 



TUMORS OF THE SALIVARY GLANDS* 


II. A Study of 48 Cases, With the Presentation of a New Clinicad 

Classification 

Joseph W. Houck, M.D., Righlands, Va. 

(From the Mointire Timor Clinic and the Department of Surgery and Gynecology, 
University of Virginia Hospital, University, V a.) 

T he present study presents a series of cases of tumors of the 
salivary glands for correlation with data from the literature. A 
simple practical classification based entirely on clinical findings is offered 
as a basis for treatment and prognosis. 

Forty-eight tumors of the parotid, submaxillary, and sublingual 
glands from the files of the University of Virginia Hospital have been 
reviewed and studied. The microscopic structure of four cases was that 
of epidermoid carcinoma; of one, pigmented melanoma; and of another, 
chronic inflammation of the submaxillary gland. These cases were in- 
cluded since they had been diagnosed and treated as tumors of the 
salivary glands. The records have been analyzed and the patients 
brought back for examination when possible. Follow-up data were ob- 
tained by letter or from the hospital records in many instances. Com- 
plete information as to the postoperative course and survival was ob- 
tained in forty cases. An attempt to trace six other patients, who failed 
to answer final inquiries, was made by investigation at the Bureau of 
Vital Statistics of the State of Virginia, and no death certificate was 
recorded in any such instance. Since these six individuals lived in this 
state, it may be assumed that in all probability they are still living. All 
attempts to trace two patients failed. 

Microscopic slides were revicAved hj serial number and a revised 
pathological diagnosis’" was reached without reference to the clinical 
course. The type of epithelium and other microscopic points of intei’est 
were tabulated in an attempt to evaluate the various mieroseopie criteria 
of malignancy which have been suggested in the literature. Pathologic 
and clinical data are assembled in Table I. 

PATHOLOGY 

From the histologic structiire alone the tumors were listed according 
to the revised pathological diagnosis (Table II). 

The simplest possible system of pathologic classification was selected. 
The placement of individual cases in this classification was based on 
])atholo gic criteria roughly similar to those of Ahlbom." However, if the 

presented for the Master of Science degree. 
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Ta!{Li: J1 


^ ^ ^ NtToK CASKS 

Mixed tumor, l)(?ni;;n ~ 57“" 

Fibroin vxouui, siiblinpml /rbind j 

Chronic! iunmniimlion, Hulininxillnry j^land J 

Total boniK^n li(i (iil.l^) 

Mixed tumor, mnJif,aiant 2 :^ 

JMfjnicuitod melanoma 1 

Adenocarcinoma, i^alivary plaitd 5 

Fpi derm Old earcinoma 4 


Total malignant 2^1 (*J5.0%) 


eo!K*c]>t ot* ^^relative malignancy*' is kept in mind, a scrnimalignant 
gconj) as used hy ^Vidboin should lie unnecessary. The terms mixed 
tumor, benign, and malignant arc in common usage. A lietter termi- 
nology for tile so-called mixed tumors would be relatively benign and 
relatively malignant, in view oL‘ the ])otcntial malignanc.v of the entire 
group. 

If tlio inaligiiatit and benign mixed tumors are grouped together, the 
result is 3G mixed tumors, or 75 per cent of the total. If the G cases 
wbieli a])j)a 2 *ent]y wei'o jiot j) 2 ’iniary salivary gland neoplasms are dis- 
carded and the libromyxoina included, tlic total is 42 cases witli 37 mixed 
tumors (SJ) i>ei* cent) pi’cdominatnig. 

Tlie validity of tlic revised patliologieal diagnosis was checked by 
reference to follow-u]) statistics (Table H"). Postoperative recurrence 
was noted in 4 per cent of benign mixed tumors, in 50 per cent of malig- 
nant mixed tumors, and in 60 iier cent, of adejiocarcinomas. In no case 
was there a fatal outcome in tlie benigJi group, altliough in 33 per cent 
of malignant mixed tumors ajid in SO per cent of adenocarcinomas death 
lias resulted from the neoplasm. 


revised 

IlISTOLOOIC 

diagnosis 


Benign mixed 
tumor 
Malignant 
mixed tunior 
Adenocarci- 
noma 

Other malig- 
nancies 


Table III 

Histologic Cbiteuia* 
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3. Diinitioii of Tximo )\ — ^Although there was little difference in the 
average preoperative duration of benign and malignant mixed tumors, 
the duration was much shorter for adenocarcinomas (Table IV). This 
fact confirms McFarland's** observation that, if a tumor brings the pa~ 
tient to operation within one year of onset with the microscopic picture 
of carcinoma, the prognosis is ominous. 

4. AcoeUration of groxvtli was about as common in benign as in malig- 
nant tumors. In benign tumors this phenomenon possibly represents the 
formation of new daughter nodules. 

5. Moiility , — Fixation of the tumor appears to be much more common 
in malignant tumors and a f aiidy reliable criterion of malignancy : 


NO. OP CASES 

FIXED 

MOVABLE 

Benign 

6 1 

20 

Malignant 

li 17 1 

5 


These figures are in accord with Ahlbom's findings.^ 

6. Ljmiph node metastasis was found in a single case of 

adenocarcinoma and a questionable Ij’^mph node involvement in a single 
case of malignant mixed tumor. 

MALIGNANT CHANGE IN UJXED TUMORS 

The average preoperative duration of benign and malignant mixed 
tumors is about the same in this series of cases (Table IV) and in 
statistics published elsewhei'e.^» ^ Over 50 per cent of the malignant 
mixed tumors in this series had been noticed from six to tAventy-eight 
years before treatment. Such tumors Avere probably potentially malig- 
nant from the start. 

There Avas no microscopic evidence of a malignant change except in 
one case (No. 101125), in AAdiich an epidermoid carcinoma aa^s present in 
a tumor Avhich otheiuvise shoAved the structure of the more benign mixed 
tumors and a preoperathn duration of six years. Acceleration of growtli 
had been noted for six months. 

TREATMENT 

Operative excision, partial or complete, Avas performed in all but tliree 
cases. In sixteen cases surgery Avas supplemented by radiation therapy, 
in one form or another. Tayo cases Ai^ere considered inoperable and AA’^ere 
treated by radiation therapy only. In both of these incision was made 
into the tumor, in one for biopsy and in the other for insertion of radium 
needles. A single case, in Avhich there was a sloAv-groAving, apparently 
benign tumor, was not treated at all because of old age and multiple in- 
firmities, 

Radiation therapy was applied in the form of high voltage x-ray 
both preoperative and postoperative, vadium element placed in the 
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iiistoi.uck; ciiiti;iiia ok MAU<iN.\N(,!y 

.All iiKcmpf wjis iiiiKit! (0 (iviilualc tlio liislolofric criteria of malignancy 
\vhi(‘ii luivo ham in Iho litornfum The nvorn??ed wsuhs ere 

sninniarimi in Tal)]e III. ^\llJi(>n*rh most of ihesc criteria, as previously 
.staled, must lu» eorrsidered to ho of relative imi)orl«nneo, if all of them are 
(smsiderod toj^otlun* in a <xiven case, tliey a])ponr to liave definite value 
in delcnniniu|> the malifriiancy of tlie driven tumor. 

-As noted l)y Stein and (leschielcterr' the eharaotcr of the .stroma, par- 
ticularly tlie j)resence or ahsenee of eartilage-likc tissue, appeal’s to be a 
more important erilerion than the cellularity or the anaplasia of the 
ejnt helium. In Table JIJ the type of epithelium, nuclear changfos, and 
invasion of normal tissue stand out as sig:nifieant criteria. Normal tissue 
was invaded in a sing:Ie ease of henijrn mixed tumor, where a few 
ej>ithelial cells had penetrated the areolar tissue about a group of blood 
vessels (Case 323S03). 


cmxicwn I'Katukks 

Of tlic -JS eases studied, there were 25 malc.s and 23 females. In 22 
eases the tumor was on the riglit side of tlie neck and in 25 on the left 
side. This even distribution is in accord with published statistics.^ 
Tliirty-nine were in the region of the parotid; S, of the siibmaxillary; 
and 3, of the sublingual gland. Thirty-three patients (70 per cent) wore 
white and 15 (30 per cent), negroes. At the University Hospital 83.6 
per cent of hospital ])atients arc while and 16.4 per cent, colored. Stein 
and Gcscliickfer"' liave pz’ovided tJio ojjJy other statistics on distribution 
between the white and negro races and assumed the frequency to be 
greater among whites. Comparison is given in the table below: 



1 SALIVARY TUMORS 

IIOSPIT.VL 

ADJIISSIOXS 

r 

1 WHITES I 

1 NEGROES 

WmTES ■ 

1 NEGROES 

stein & Gescliicktcr 

sox% 

I 19.9%. 

Not 


Houck 

70.0% 

30.0%- 1 

I 83.6% 1 

1 16.4% 


Although tlie present sei'ies is small, wlien referred to the disti'ibntion 
of whites and negroes m hosphnl admissions, the distribution of salivary 
tumors among the two races would appear to be fairly even. 

CLINICAL CRITEKIA OF UXLIGKANCY 

1 . Snhjccfive si/mptoms were prominent in all of tlic adenocarcinoma 
eases with spontaneous facial paralysis in one. Mild pressure symptoms 
or mdd pain occurred in less tlian one-lialf of benign and malignant 

mixed tumors. 

9 Age of Patient • — Tumor was first noticed at a somewhat greater 
average age in the malignant gronps (Table TA^. 









HOUCK; TUMORS OP SAUIVAEY QUANDS—II 


579 


operation, and the other 3 from the tumor after nineteen months, three 
jmars, and six years, respective!}'; mortalit}' was 100 per cent; reeui- 
renee, 80 per cent; facial nerve injury y 75 per cent. 

A single case ^vas considered inoperable. A biopsj^ was performed, 
followed by Iiigli voltage roentgen ray therapy. The mass disappeared 
and the patient has been well four years to date. 

In cases treated by surgery combined with irradiation, treatment w^as 
of little or no benefit, and possibly was harmful. A single case was 
effectively treated by irradiation alone. 

CLINICAL CLxVSSirXGATrON OF MALIGNANCY AND OPFR^ABILITY 

McFarland's^ tabulation of salivary tumors as to size and recurrence 
represents the only previous effort toward formulating a classification 
based on clinical examination as an index of operability. Ahlbom^s prin- 
ciple of therapeutic trial with external irradiation^ is of aid in deter- 
mining operability and malignancy, benign tumors being generally more 
ray resistant. 

Tabulation of the tumors in this series after McFarland's metliod 
(Table V) confirms his finding that recurrence is frequent when the 
tumor is removed while small. Facial nerve injury, which was not con- 
sidered in McFarland's study, was frequent in all groups. 


Table Y 

Tabulation of Tukobs in the Present Study by McPabxakd^s Classification^ 


SIZE 

NO. OP 1 

TUMORS I 

i 

; FACIAL NERVE 

PARALYSIS AFTER 
TREATMENT 

RECURRENCE 

Smaller tlian a Tvalnut 

IS i 

4 1 

22% 

3 

17% 

Walnut to lemon size 

24 ; 

5 1 

21% 

8 

33% 

Larger than a lemon 

S 

S j 

37% 

2 

25% 


In Part P the need for a satisfaetorj’' clinical classification was ex- 
pressed. Fixation of the tumor was singled out as the most reliable 
clinical criterion of malignancy. The treatment of malignant tumors 
by surgery was found to be generally ineffective, at times doing more 
harm than good. "With these facts in mind, all tumors in this study 
were grouped according to both size and mobility as follows: 

Group I Tumors freely movable; size 4 cm. or less in diameter 

Group II Tumors freely movable; size larger than 4 cm. 

Group III Tumors partly or completely fixed; size 4 cm. or less in 
diameter 

Group IV Tumors parti}' or completely fixed; size larger than 4 cm. in 
diameter 

The application of this combined method of clinical classification to 

the present material has resulted in a number of interesting correlations 
( labio YI), 
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wouiul, interstitial radium needles, and radium packs. TJie metliods 
a7jd dosage yvorc )wt st/UKhii'dii^cd tiitd wcvo diffevcttl in iicarij'^ every 
case. Jn many cases the dosage was rather small in eom]>arisoii with the 
more recent radiologic techniques. 


HiuSunTS or tiuixtmekt 


The results of treatment of salivary tumors in (his scries ])arallel 
fairly closely previuiusly ])uhlished data witli the exception that the 
recurrence rate was much lower in henign tumors in this series. The 
results of treatment of malignant tumors in tliis series arc inferior to 
Ahll)om's results, ])ossihly due to less elTicient use of irradiation. 

Benign Tunwrs ^ — Of 25 cases treated by surgical excision, no ])atienl 
has died from the tumor and a single j)ossihle recurrence is noted. 
J^artinl or comjdctc facial nerve ])ara lysis followed operation in 5 cases 
(20 per cent). IDlevcn cases wci'c followed for eiglit years, and 9 cases 
for ton (Tables I and IV). Supplemental invidiation was used in small 
doses in onl^’ 2 c<ases, with no siguifwnnt eilcct. Surgery hi benign mixed 
tumors in this series has apparently been quite effective in eradicating 
tlic tumor, witii a very slight risk of recurrence. Ncvertlieless, a 20 
per cent incidence of facial nerve paralysis raises a doubt as to the 
desirability of surgical treatment. Of 5 eases witli facial nerve injury, 

3 were small and fixed, and 2, large and mobile. If the 6 benign cases 
exliibiting fixation arc eliminated, the percentage of nerve injury would 
be 20.5 per cent. No nerve injury occurred in 14 cases, wliere tlie 
tumor was small and mobile, and surgery was cff'ective for the benign 
tumors in this group. 


JIalignanf Mixed Tumors . — 

1. Treated by surgeiy only, 3 cases: 1 died in 4 months from the 
tumor; 1 died in 6 years of '‘psychosis”; and 1 is living and well after 
4 years. 

2. Treated bj" radium needles onbr, 1 patient who died in one j^ear 
from tlie tumor; salivary fistula and ankylosis of the jaw followed 


ti*eatment. 

3. Treatment, surgery combined with irradiation, S cases; recurrence 
in 4 (50 per cent) ; death from recurrence in 2 (25 per cent) ; death 
from ''heart failure,” 2 within four years; living and well, 2, 1 for 
thirteen years and 1 for six years. 

Of total malignant mixed tumors, deatli from the tumor followed 
treatment in 33 per cent, the tumor recurred in 50 per cent, and facial 
nerve injury or other complication was observed in 42 per cent. The 
malignancy of individual tumors varies widely. Radiation therapy ap- 
pears to be beneficial in individual cases, 

Adrnncarcinoum.-Fom of the 5 cases were treated by surgeiy com- 
bined with irradiation. One patient died of embolus four days after 
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1. Bighty-thvee per cent of the movable tumors were diagnosed liis- 
tologicalty benign. 

2. Seventy-four per cent of the fixed tumors were diagnosed histo- 
logically malignant. 

3. In Group I (small, movable) there was a single possible recurrence 
(6 per cent). There were no facial nerve injuries and no deaths from 
the tumor, 

4. Ill Group II (large, movable) there was 1 recurrence (17 jier cent), 

2 facial nerve injuries (33 per cent), and no deaths from the tumor. 

5. In Group III (small, fixed) 62 per cent were microscopically malig- 
nant; recurrence occurred in 38 per cent; and nearly one-third of the 
total have died from the tumor. The percentage of facial nerve injury 
(54 per cent) is the liighest of any group, 

6. In Group IV (large, fixed) 90 per cent were microscopically ma- 
lignant; recvirrence occurred in 60 per cent; and 60 tier cent have died 
from the tumor. A high rate of facial nerve injury was sustained (33 
per cent). Other postoperative complications included 1 fatal ])ul- 
monaiy embolus, 1 hemiplegia, 2 salivary fistulas, and 1 ankylosis of the 
jaw. 

This clinical classification, based on size and fixation, should be of 
distinct aid in treatment and prognosis, since: (1) An estimation of 
malignancy is provided. (2) Preliminary biopsy is avoided. (3) In- 
conclusive histology can he disregarded. (4) An index of operability 
is provided, based on the chances of recurrence and operative complica- 
tions. 

In consideration of McFarland's finding that tumors removed while 
small recurred more frequently, it is of interest to note the effect of the 
factor of fixation on such statistics. Reference to Table VI shows that, 
of the total of 47 tumors, IS were small and mobile (Group 1) and 13 
small and fixed (Group III). A single possible recurrence was noted in 
Group I with no facial nerve injury, while in Group III recurrence 
occurred in 38 per cent and the facial nerve injury rate was 54 per cent. 
The factor of fixation in 40 per cent of the small tumors possibly ac- 
counts for McFarland's findings. 'When one considers that many of 
the deeper or fixed neoplasms produce pressure symptoms and probably 
bring the patient to the surgeon earlier, his findings are plausibly ex- 
plained. 

SUGGESTED PUAX OP TREATAIENT 

In determining the cases which are suitable for operation, the char- 
acter of the tumor (benign or malignant), the chance of recurrence, the 
possibility of facial nerve paralysis, and the possibility of incomplete 
excision are obviously of importance in making the decision and should 
he carefully considered. The clinical classification (Table VI) ap- 
pears to be of value in making the decision. 
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nique (described by Ahlbom^), surgery may prove to be of value in 
Clinical Groups III and IV after a preliminary therapeutic trial of 
high voltage roentgen therapy. The size of the tumor may be de- 
creased by irradiation, and mobility and cleavage may be improved. 
Tumors which were inoperable by ordinary methods, Hybbinette re- 
moved successfully by intracapsular curettage followed by blunt dissec- 
tion removal of the capsule. Eecurrence rare was 4 per cent, and no 
facial nerve injuries were obtained. 

Ahlbom^ recommends that irradiation be used on all eases, benign 
or malignant, operable or inopei’able. In view of the excellent results 
reported from his clinic, this recommendation should be given due con- 
sideration. 

RADIATION METHODS 

Radiologic methods are changing so rapidly that any definite state- 
ments concerning the proper technique for salivary tumors must be sub- 
ject to frequent modification. The majoritj^ of i^adiologists at present 
tend to avoid the use of emanation implants, although in individual cases 
good results have been obtained in tumors superficially located, par- 
ticularly in recurrences. Fractional doses of external irradiation, 
chiefly in the form of high voltage x-ray, are favored in treating most 
cases. There is some question as to the quantity or total dosage which 
will give the best results. In this regard the recent publication by 
Chamberlin and Young^ questions the use of the method of Coutard 
in treating all cases of cancer. These writers believe that tumors which 
are highly ray resistant possibly may be best treated by smaller doses 
of radiation, repeated at intervals. Reduction of blood supply and 
sealing of the lymphatics are said to be the advantage of this plan of 
treatment, when the epithelium of the tumor is too resistant to be totally 
destroyed by massive doses. A similar method has been successfully 
used at the Radiumhemmet for resistant salivary tumors.^ 

It is true that most salivary tumors arc ray resistant and that the 
protective fibrous capsule of these tumors is most important in imped- 
ing spread of the growth. It is also true that the fibrous and fascial 
structures of the neck are important in limiting spread of growth, since 
these tumors spread chiefly by direct local invasion. Realizing that ex- 
tensive irradiation may damage fibrous tissue, the preservation of fibrous 
barriers should be considered in radiologic, as w^ell as in surgical, treat- 
ment. 

The methods used by Ahlbom'^ at the Radiumhemmet are in accord 
with these principles. Tumors are first given light doses to test the 
individual sensitivity to the rays; if a marked response is obtained, 
radiation is continued to the maximum of tissue tolerance. If the re- 
sponse to irradiation is slight, smaller doses are given, repeated at inter- 
vals of six weeks or longer. Ahlhom’ and Stewart"‘ highly recommend 
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The inii)ressioi) reeeivod in the in-esoni study is that raindly grow- 
ing luinoi’s are usually inalignaiil and tliat results of Ivealmeul of malig- 
2 ia?}t salivary tumors hy operation only have l)ecn universally unsatis- 
factory. After growth of a salivai*y tuinoi* has ])roceeclccl to a deform- 
ing size, surgical treatment is more difiieull and complications and in- 
com])lete excision are more fre(iuenl. It ^Yould appear expedient, there- 
fore, to remove a t\nnor while small, if the factor of fixation is not 
present. 

As in the treatment of otlier tumors, treatment of salivary tumoi*s 
must be individualized, ))j‘ohal)ly to a greater extent than neoplastic 
diseases of other regions. In selecting cases for operation or irradia- 
tion, the elinieal grou])ing (Table VI) is recommended in the hope of 
decreasing operative complications and tlie use of surgery wliere the 
chance of cure is remote. 

Altliough the ])rescnt series is small, the striking contrasts between 
the fonr clinical groups defined a})parently justifies the following gen- 
eral outline of treatment : 

Gvoup I (Small and Frcchj Movable ). — All cases should be treated 
by surgical excision, unless the ])atient is aged or debilitated and the 
tumor of long duration witli slow rate of growth. A preoperative thera- 
j)entic tost of higli voltage x-ray therapy is optional. If, following 
surgical excision, tissue section indicates possible malignancy, postopera- 
tive irradiation is indicated, either by radium element in the wound or 
by deep x-ray tlicrapy. 

Group 11 (Large and Freely Movable ). — Fractional x-ray therapy is 
advisable in an effort to decrease tlie size of the tumor and facilitate 
operation ( Ahlbom) . Depending upon the response to irradiation, oper- 
ative excision should be considered and performed in most instances. 
The cosmetic deformity* of the tumor should be compared with the chance 
of facial nerve paralysis, which is infrequent in this group. Postopera- 
tive irradiation is indicated if the tissue section shows possible malig- 
nancy and is optional in benign cases. 

Group III (Small and Fixed ). — A trial of external irradiation in 
fractional doses is the treatment indicated. Surgical excision seldom 
should be attempted (facial nerve injury, 54 per cent; reeiirrence, 3S 
per cent), even if there is no I'csponse to irradiation. If external iiTa- 
diation is ineffective and the clinical impression strongly indicates malig- 
nancy, interstitial emanation implants may be indicated. 

Group IV (Large and Fixed ). — External irradiation in a course of 
fractional doses is tlie only logical treatment. Implants of emanation 
should be avoided. Surgery is usually contraindicated (facial nerve in- 
jury, 33 per cent; recurrence, 60 per cent). 

A possible exception to the above generalizations must be noted. In 
• V of the results obtained by Hybbinette by a special operative tech- 



BATHING TRUNIN NEVUS 
Herbert Conway, M.D., New Toric, N. Y. 

(Vrom the Department of Surgery of the Nem Yorh Hospital and Cornell University 

Medical College) 

I N 1917 Heuer reported a case of extensive congenital hairy nevus of 
the bathing trunk type associated with hematoma of the back and 
spina bifida occnlta. In the same paper he presented 26 cases of bath- 
ing trunk nevus collected from the literature^" and discussed the fea- 
tures of resemblance between this affection and von Recklinghausen s 
disease. Heuer^s own ease was the first reported of bathing trunk nevus 
associated with spina bifida occulta and hematoma of the back, although 
a group of x'elated cases witli spina bifida and hypertrichosis lumbalis 
had been described. 

It is the purpose of this paper to record 2 eases of bathing trunk 
nevus seen at the New York Hospital and to review 11 eases found in 
the literature since 1917. A summary by Reuben in 1928, in which 31 
cases were reviewed, included 19 of those mentioned by Heuer and 12 
others for which no references were given. The latter 12 are not pre- 
sented in this repoi’t. Tlie total number of cases of bathing trunk nevus 
reported to date is 40. 

The essential physical phenomena of von Recklinghausen’s disease 
are the presence of pigmentation of the skin, cutaneous tumors or 
fibromas, and tumors of the nerves or neurofibromas. The symptoms in- 
clude painful cramps, vague distuihances of the sensor ium, and progres- 
sive loss of intelligence. Of the 27 cases of bathing trunk nevus re- 
ported b}’' Heuer, 22 had various forms of pigmentation, 9 had cutaneous 
tumors, and 1 had neurofibromas. 

The additional cases of bathing trunk nevus found in the literature 
were reported by Yoerncr, Helie, Clcuet and Ingelbrans, Wise, Siemens 
and Waardenhurg, Reuben, Wiedemann, Liglitwood, Bona and Car- 
denas, Bjorneboe and Andrews. A brief account of these cases will be 
given first. 


Case 1 . — (Toerner, 1905.) This is the report of a female, aged 30 years, 
who, on exammation, showed numerous small skin tumors, some the color of the 
adjacent skin, others slightly bluish. These tumors were soft and, wlien de- 
pressed, sank into the tissues, only to resume their former slmpe when tlie pressure 
was rele ased. There were several pedunculated tumors, one hanging from the 
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reported from t^he literature were those of Walther, Alibcrt. Kostial. 
T Jablokoff and IClein. Hyde. Variot, Planner 
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Uio UKO oL iiUeved nuJiirm capstrics j)/acod m t/io wound at oj)orat{on. 
Ahlboin ])ar(i(»\ilarly lavors i'ii)j)lication of radium in the wound in be- 
nij^n tumors. 

SUMMAHV 

], A series of 48 eases of tumors of tlic parotid, submaxiJhiry, and 
sul)lin»^aial *.dands has been reviewed, ])arlieu]ar]y in relation to the Jiis- 
(ologU5 character, |j»e treatment, and the results of treatment. The lat- 
ter include recmri'once, faeial nerve iiijury, and, in 40 cases, a complete 
follow-up. 

2. Fi-orn the study of those eases, a clinical groujjing has been de- 
veloped as follows: 

Ch-oup I Tumoj's freely movable; size 4 cm. or less in diameter 

Oronp IT ^hnnors freely inovriblc; size hirg'cr (ban 4 cm. 

Group ni Tumors ])arlly or completely fixed, size 4 cm. or less in 
diameter 

Group ly Tumors parth' or completely fixed; than 4 cm. in 

diameter 

3. A general program for the treatment of cases in each of the four 
clinical groups is suggested. 

The nutlior Coslrcs to express Ills appreciation to Dr. James K. Cash, Professor of 
Patholojo'. nntl Dr. Edwin P. I.iOhman, Professor of Surgrerj' and Gynecology', for their 
Interest and assistance In the production of these two papers. 
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tUe rest of tlie tumor* Small tumors were palpable on the abdomen. Abnormal 
pigmentation extended over the abdomen and the thighs. A few tumors %vere 
present over the face and the scalp. No neuromas were palpable. The child’s 
growth had been normal for his age. When the child was 9 months old, the tumor 




aer'^The I'lent'cal male twins. 13 years ot 

nevi ovei-^ the bodv^ The'other'twS’ h-iri sixty-two other hairy 
Iionpiffmentel ■ " ‘ ^ ^ nevus, wliioh was on tlie face and 


of Hie scrotum was removed. The tissues were not unusuallv vascular and the 
operation was performed without appreciable loss of blood. 'The testicles wore 
found in their normal position. At li montlis of age, the rl.ild was in perfect 
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NhowWor h«Ifu'ay down the ntnn There was a dermite ahnormnUty of Uio disfri* 
l)Ution of Ripniont. ^fnny piRmciitcd sjmts were prcpcnt over the body, ond, below 
the level of <!ic umbilicun, these were eonlUicnt, fornuug an extensive pigmentation 
whieh reached from tijo fifth vertebra on the buck and tlic umbilicus in the front 
down to the thighs. This region had tlic appearance of a bathing trunk. 

C.i.sf; 2. (JleRe, (Pig. 3.) This is the report of an infant, 30 months 

old, the third child of parents aged .ll and 33 years. The child was strong, healthy, 
and active. The skin over tlic anterior and posterior .surfaces of the body in an 
area arching from the right .shoulder to the left groin was dark brown in color. 
Some portions of this area were only lightly pigmented; others were covered with 
dark brown hairs, especially thick about the shoulder and measuring up to 30 cm. 
in length. Over the right nipple hung a broad fibrolipoma about the size of a 
eliiUrs fist; two otliers resembling potatoes were in the dorsal midline at the 
same level. On the blond head of the child wore numerous irrcgnlnriy scattered 
brown hairy nevi, ‘^ranging in size from that of a pea to that of a five mark 
])iecc.^' Similar tumors were seen on both checks and on the right temple. The 
extremities doivn to the toes and fingertips were dotted with broini neid of vary- 
ing size. Tlic unusual mottled appearance of the hair was changed to uniform 
])lond by the use of peroxide. The nevi of the face were treated with carbon 
dioxide snow. The larger tumors were excised. 



■plir 1.— Case 2 (Helle's case). A lO-moath-oId Infant with a tarqe. neyijs 

MimoS* conipletelj^ covering- the torso and extending^ down over the Uii^rhs. ]Sote the 
tumor near the light nipple. 


CASE 3.— (Cleuet and lugelbrans, 1923.) This is the record of a small child 
with a voluminous tumor of the scrotum, many smaller tumors, and abnormal pig- 
mentation of the skin present since birth. There was no family history of sinii ar 
Turn ^ The child Js the youngest of nine cluldxon, all normal h rths. The 
mrnts reported little change in the tumor except timt the broad pedre e to winch 
n-is attached had become elongated and smaller in circumference, allouang t ie 
r rt;han- doMU to the knees. This pedicle was attached to the perineum in 
tumor ° J The tumor was "iva.vy” in consistency with occasional 

the It measured 9 cm. in vertical direction, 11 cm. trans- 

areas of harder s The entire cutaneous surface was very 

wetnnf rLghened. One portion, the sice of a nut, seemed independent of 
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over the ilium and the other over the left shoulder. The inguinal glands on both 
sides were definitely enlarged and hard. No other glandular enlargement was noted. 
The left knee showed signs of hydroarthrosis. X-ray showed that the bones were 
not diseased. One of the fluctuating masses had been aspirated by another physi- 
cian who reported that it contained blood. There was no melanin in the urine. 

Case 7.— (ITiedeman, 1930.) This brief report describes a 15-year-old girl who 
had had, since birth, a haiiy, pigmented nevus covering the entire abdomen and 
back, beginning at the fifth thoracic spine and extending down to the knees. It 
was dark brown in color. No other details were given in the report. 



Fig. 4. — Case S (Uightwood). Large, hair -bearing nevus of the bathing trunK type 
'With associated tumors (lipomas, neurofibromas). Infant. S months of age. 

Case 8. — (Lightwood, 1932.) *10 This is the report of a male infant, 

S months of age, apparently in good health, the only child of normal parents. Tlie 
skin of the abdomen, back, and buttocks 'was deeply pigmented and in some areas 
^Yas covered with fine hair. Tiie condition had been noted at birth. The lesion 
was roughly symmetrical. There were several small pigmented moles on the scalp 
and legs. Under the pigmented skin of the back and abdomen were a number of 
tumors varying in size. The author reported some as firm, possibly neurofibromas; 
others as soft and lobulated, probably lipomas. No neurologic signs or symptoms 
were found. The tumors were not examined histologically. (In a discussion Dr. 
l^arkes Weber said that he thought tiiat the main feature "of the case was a “pig- 
mented nevus of bathing drawers distribution,’’ It was his opinion that the hard 
subcutaneous nodules were neurofibromas of true von Recklinghausen’s disease.) 
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Cask ■(.— (Wi.ic, rJ(is is (Iio report of n .lt)-y«!‘r-oI(l j^irl who iwsentcd 

n iMilhiiip trunk type of nevus involving tlie body nnd thiglis down to tlio hnees 
iind reiKdiing n[. to the second dorsnl sjdne. The lesion hnd been present sinee 
birtli. At tlip bneic of the liijis tliere wns n juns.s the size of n eoeonmit. On the 
right hip there wiis nn extensive liponin witli sninller lipomas, the size of olives, 
lying underneath. On the left .side there was a lipoma the size of an orange. 
A’umeron.s pigmented novi were situated on the face, trunk, nnd extremities. There 
rverc some keloids on the chest, the result of cnu.stic applications. There were 
Humorous ]>ifs on tlic faeo. 

Cask 5.— (Siomous nml Waunlonbur};, 3027.) (Fi^r. 2.) Tlio authors report 
iilentieal male twins examined at the a^c of JZ years. Both ]jad tier)- red hair, 
pale hliie ey<»s, and lijrht complexions. Both boys mere frcchlcd and mere strik* 
in ply similar in appearance and in stature. Examination showed that one of them 
had a very hirpe nevus ('(U'orinp the back. It extended from the lower cervical 
spine to the sacrum. It measured 22 cm. in !)reudth and 20 cm. in length. Over 
this region there was deep pigmentation and dense growth of blond hair. Sixty- 
two other nevi were scattered over the body. Tlic other twin had only one nevus^ 
the she of a pea, on his face. This was pedunculated, hard, hyperemic, and not 
pigmented. 



'P'rt 2 Case G (Reuben). Six-month-olcl infant with large pigmented nevus of 

bathing trunk type. Five hundred and eight pigmented spots were scattered over the 
body. 


Case 6. — (Reuben, B)2S.) (Fig. 3.) Tliis is the report of a male child, aged 
6 months, whose parents noted that the child did not move the right leg. Physical 
examination revealed a large hairy pigmented nevus of the bathing trunk type. 
The <*‘enernl appearance of the child was normal; at G months of age, the child 
wei^red 1C pounds. The anterior fontanel measured 1% by ly^ inches; no teeth 
1 erupted- tlie liver was large and its edge was felt two fmgerbreaclths below 
+r costal marcrin; the spleen cotdd not be felt. The genitals were not ahnormally 
fid Five hundred and eight pigmented spots were scattered over the body, 
pigmented. hair-boaring. The distribution of these spots 

These 200 on tlie arms; 70 on the chest; 51 on the 

was as foiw s . nonfluctuating masses present, one 
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NEW YORK HOSPITAL CASES 

Case 1,— D.D.* (N, T, H. History No. 198215) Fig. 8 sliows a 2iy^-year-old 
female child, admitted to the New York Hospital on Jan. 20, 1915, with tlie chief 
complaint of a ‘‘lump Between the legs. The patient mother stated that at 
hitth a small lump was noted on the right vulva and that this had gradually in- 
creased in size. There was no pain but the presence of the mass was annoying 
and its gradual increase in size caused concern. Past lustorj^ and family history 
were not remarkable. 



Fig. 6. — Case 10 (Blornboe), A 37 -year-old luale with a large hairy” nevus of the 
patmng trunk type, neuroflbromas, other pigmented nevi, and melanosarcoma of the 
brain. .u 


General examination showed that the child was well-developed and nourished, 
approximately normal in height and weight for her given age of 2^/^ years. Sire 
was normal in intelligence. Interest centered on the examination of the skin. At 
once evident was an extensive area of dark brown pigmentation, covering the lower 
thoracic region, the abdomen, buttocks, perineum, and right thigh. Roughly, its 
distribution corresponded to that of the weU-known bathing trunk nevus. The 
skin over the pigmented areas was roughened, coarse, and covered with fine, long 
brown hairs. The skin elsewhere was of light color, nuriierous hair-bearing pig- 
mented nevi being present over the neck, shoulders, and all extremities. These 
varied in size from minute areas of dark brown, pigmentation to larger areas meas- 
uring 3 to 4 cm, in diameter. Other than the pigmented nevi, no tumors of the 
skin were found. There were no neuromas. Examination of the perineum showed 
that from the suprapubic region and the right labium ma jorum there hung a mass 
of soft tissues over which the skin was greatly thickened, corrugated, and scaly. 
The mass was freely movable but not compressible. It hung 5 cm. below the left 
labium. At the operation performed by Dr. Eugene Pool on Jan. 26, 1915, con- 
siderable hemorrhage was encountered in the excision of the mass. Pathologic 
report of examination of tissue removed was that of “elephantiasis vulvae.’’ The 
patient made an uneventful convalescence. 


♦This case report included through the kindness of Dr. Eugene H. Pool. 
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Cask 0 -(Honu »,ul Carcicnns, 303.].) (Fig. 5.) Tl.e nnthor.s l.rieflv word tl.d 
hiMorv of u l>7.yc!ir.old male with a laitl.iiiK trunk nevus as shown in 
J-iR. ;i, Tlio lesion was Iiyporkcratotic, pifrineiited, and Imirv. Tlierc were 
raised tumors on the logs and forehead. The history was not remarkable. 
PholomicroKrajihs of sections taken from some of the tumor.s led the aufliors to 
the opinion tlmt tlic patient did not have true Recklinghausen's disease. 



Figr. 5. — Case 9 (Bona and Cardenas). Bathing trunk type of hairy nevus occurring 
in a man 27 yea I's of age in association with a great number of other hair?' pig- 
mented nevi. 


Case 10. — (Bjornboe, 1034.) (Fig. 6.) The author presents the case of a 37* 
year-old male with primary melanosarcoma of the brain, numerous pigmented nevi 
of the skin, bathing trunk nevus, and many neurofibromas of tlie subcutaneous 
nerves. The patient died after an illness of several montlis ndtli symptoms of 
rapidl)^ g^o^Ying intracranial tumor. The complete autopsy diagnosis was as fol- 
lows: melanosarcoma in the right hemisphere of tlie brain; countless pigmented 
nevi of the skin; hypostasis of the lower lobes of botli lungs. The skin of the 
face and extremities showed innumerable brown spots ** ranging in size from that 
of a pea to that of a penny, most of them quite liairy, only a few elevated above 
the" surf ace. The trunk and thighs were covered with a furry coat of hair. Tliere 
was elephantiasis' of the skin over the buttocks. 

r^SE 11 — (Andrews, 1938.) (Fig. 7.) This is a brief report of a case of the 
bathing trunk type of nevus in an adult male, again associated with areas of 
pigmentation of the skin. 
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R. B. C., 6,500,000; W. B. C., 7,750- Differential connt ^^•as not renaarkable. The 
skin over the face and extremities ^Yas of light brown pigmentation, while that 
of the abdomen and thighs was replaced hy a giant hairy iie\ais, the surface of 
which was dry, cracked, and furrowed. The nevus uniformly covered an area start- 
ing at the fourth dorsal spine posteriorly and at a line traversing the npper abdo- 
men diagonally and extending down to the knees on both sides. The penis and 
scrotum were involved in the large mole. Separation of the buttocks showed the 
presence of numerous dry excoriations of the surface of the skin which bled easily. 
Over the face and extremities there were numerous pigmented nevi, some flat 
and nonliair 'bearing, others elevated and hairy. These varied in size as showm in 
the illustrations. Over the arms and legs a few subcutaneous nodules were pal- 
pated. These were freely movable and did not have the characteristics of neuromas. 
On jJklarch 10, 1936, one of the pigmented moles was excised from the abdomen, 
and a circumcision was done. The child showed no tendency to hemorrhage. Patho- 
logic examination of the nevus was reported as follows: ‘^Examination of sec- 



Pig. 8.-~~(New York Hospital, Case 1.) A female child. 2V> years old. with large 
pigmented, hair-bearmg nevus of the bathing trunk tj^e and elephantiasis of the 
lamum. 


tions of the tumor of the skin showed it to consist of epithelium wliich contained 
a considerable amount of melanin. Beneath the epithelium was dense hbrous tis- 
sue in which there were lymphoblasts and melanophores (pigmented macrophages). 
Just below the epithelium there were large islands of pigmented cells in 
alveolar formation. All the cells appeared to be well differentiated and 
tvithout evidence of malignant change.'' X*ray8 of the spine and of the long 
bones failed to show any evidence of spina bifida or other abnormality. 

The child has been followed regularly in the Out-Patient Dispensaiy' of the 
New York Hospital. Ho is now 3 years old. He has Imd repeated coUhy one 
attack of tonsillitis. The child was admitted to the hospital in May, li)3G, because 
of bleeding from the cutaneous excoriations about the buttocks. * This condition 
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This child's cnpc was followc’d for live years. There was no recurrence of the 
mass, and lier gwwih rate was normal, riiotographs of this patient arc shown 
in Fif'. S. 

Cask 2.— X, C. (X. V. H. History Xo. 12:1015) (Figs. 0 and 10). This is 
the report of douhle ovum, nialc twins, one of whom exhibited a typical bathing 
trunk nevus. The negro parents were in good health. A Kline test from the 
mother was negative. Tlicro liad been one previous pregnancy. Family history 
was otherwise negative. The mother was 2S years old and the father 2D. The 
mother had a rather marked anemia d\iring the pregnancy. At birth one infant 



was noted to have extensive pigmentation of the skin. Bunng the day a eepin^ 
'nnriatioii of the skin about the anus of this infant was noted. The anterior 
fnnol measured 2 hr 2 cm,; the posterior fontanel was closed. The head was 
fontanel m . “ the eyes, cars, nose, pharynx, neck, thorax, heart, 

sye^etncal. E. pigmented spots on tl.e gums The 

and 1“"^ ^^itals appeared normal. Kefle.xes nero eqnal on the two 

spine, j^egative. Blood findings: henmglobin, 22 gm., 100 per cent; 
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of the 40 eases. These were reported as such whether they occurred 
over the area of the bathing trunk nevus or elsewhere on the body. In 
many of the case reports information was not given as to the type of 
tumor. In others the clinical description of tlie tumor was set down, 
but no data as to histologic type were given. It is clear from the records 
that 7 of these 40 patients had cutaneous tumors of the fibroma moUus- 
cum type ; 8 were reported as having lipomas or fibromas ; 6 had peduncu- 



10. — (New York Hospital, Case 2.) The 
Photograph taken when child was years old. 
tocks and left thigh. 


same patient as shown in Pig. 0. 
Note the underdevelopment of hut- 


lated tumors similar to the pachydermatoceles of von Eeeklingliausen ’s 
disease ; 2 had neurofibromas in association vnth the giant nevus. There 
was malignant degeneration of the tumors in only 4 eases (10 per cent). 
Of these, 2 (eases of Jablokoff and Klein and of Bjornboe) were found 
to have melanosarcoma of tlie brain. One case was that of a 6i/>-month- 
old infant who had a melanotic sarcoma within the area of the' bathing 



594 


SUnOEUY 


rapidly dourcd up. In 1930 and 1037 Homo ohservorn doHcribcd a inans approxi- 
inatoly a to (J cm. in dhiinotor ovorlyinjj (ho flare of the left ilium. In 1937 as 
the child hoj^an to walk, a dolinito limp was in ovidonco. The loft foot was turned 
slij^IitK outward and the loft lopj dra^^od. ^lodcrato scoliosis of the spine with 
(oinoxity to the loft in the thorac.ic r(*^iou and to the ri^lit in the lumbar region 
was noted. There was asymmetry of the buttoeks and thighs wath apparent ab* 
.‘jonee of llie left gluteus maximus muscle and atrophy of the muscles of the thigh 
on the left. The mass j)reviously described near the loft ilium was no longer in 
evideiiee. X-rays of tlie sjune and pelvis taken in June, 10.3S, showed no abnor- 
malities other tlian the mild scoliosis noted above. The circumference of the right 
thigh was tlti em,^ while that of the left was 21 cm. Jloth calves measured 19 cm. 
in (•ircumference. The child has shown no evidonee of mental retardation. Photo- 
graphs taken at the age of years arc shown in Fig. 10. The other twin is an 
apparently normal and licalthy child. 



Fiff. 9. — (New York Hospital, Case 2.) Infant, one of double ovum tw-ins, showiner 
extensive bathJnpr trunk nevus and other smaller piemen tod nevl. 


A consideration of tlic particular features of these striking birth 
anomalies is interesting. It has been pointed out by others that patients 
who have a bathing trunk tjq^e of nevus may have man}" of the features 
of von Recklingliausen’s disease. In all of the 40 eases of bathing trunk 
nevus reported herein, the condition has been congenital. Regarding 
heredity it may be stated that in 25 of the 40 cases, the history of a 
similar lesion in the family was not within the memory of tliose from 
whom the information was obtained. In all of the eases the distribu- 
tion of the giant nevus corresponded in its upper dorsal limitations to 
the direction of Ranger's lines of elasticity of the skin. Anteriorly and 
over the inferior demarcations of the nevi this correspondence was not 
marked In 33 cases the giant nevi were covered with hair, 

Le or coarse, long or short. In tlie other 7 cases the presence of hair 
Inrae nevi was not mentioned. Accessory pigmentation of vary- 

iSon 've« corotod. Cutaneous tumors were recorded ajl tut 4 
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)nmk nevus niul multiple molnnolie metastascs to the brain. Bjornboe’s 
ease was recorded as a in-imary melanosareoma of the brain, no' evidence 
of malifinant clianj^c having been found in the large nevus or in the 
smaller cutaneous pigmented areas. Autopsy reports were given in only 
thiec of the entire group of ea.sos. Atrophy of tumors, as kno^vTl to 
occur in von Bceklingliau.seirs disca.se, was recoz-ded in only one case. 
The .sccondaz-y symptoms of tliat disease, tlie vague functional, vaso- 
motor, azid troizhic dislurhanec.s, have been reported in only a few in- 
stances. Associated congenital aziomalics have not been prominent, 
though hyjzertrophy of the bozies of the skull, prognathism, high palatal 
arch, and spina bifida have been noted. Hcucr’s case is the only case 
of bathing trunk nevus known to have an associated spina bifida. How- 
cvei', tliis anomaly might cseaize notice unless x-ray pictures were taken. 
Scvez-al i-cports liavc called attentioiz to a “depression” of the spinous 
izroccsses of Die vertebi-ae and one to a scoliosis of the thoraeic and lum- 
bar spine. ^Meningocele has been associated in only ozie ease. Evi- 
dence of liemorrhagc into tbc cutaneous tiunoi-s, a significant complica- 
tiozi of tiie tumors of von Eccklinghauscn’s disease, was a eomplic.ating 
factor in the z’cmoval of a large tumor in one case. In the case of Cleuet 
aizd Ingelbi'ans a large pedunculated tumor was excised “bloodlessly,” 
wiiilc in one of the New York Hosjzital cases the excision of a similar 
tumor was eomjfiieatcd by brisk lieizioiThage. Izi one other (New Yoi’k 
flospital. Case 2) minor surgery ( cii-cizmeision and excision of mole) 
was zzot complicated Izy a tendency to hemorrhage. It is interesting that 
the case reported by Siemens and AVaardenburg should have occuzTed 
izi ozzo of identical twins, while New York Hospital, Case 2 occurred in 
one of double ovuizi twins. In the former case the lesion might be 
classified znorc accurately as a vest type of nevus rather than a bathing 
trunk type. Little is reeofgicd in the literature regarding tlzo vest type 
of pigmented zievus. Reubens reproduced a photograph of a child with 
this lesion, stating that it was the only ozie of its kind in the literature 
up to that time (1928). Andrews has since reproduced a photograph 
of a child with a vest type of nevus. 

Ill summary it may be stated that there are 40 authentic case records 
of congenital hairy nevus of the bathing trunk type, the analj-sis of the 
reports pointing to the similarity of features of these subjects and those 
having true von Recklinghausen’s disease. 
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hoAvever, attempts at dilatation are unsuccessful and the patient ^s con- 
dition during this period becomes so poor that quicker and more radical 
methods of relieving the situation are necessary. The literature contains 
I’eports of cases where constricting lesions near or at the cardiac end 
have been handled successfullj’' by incising the hypertrophic or fibrotic 
portion down to the mucous membrane. This is an operation similar 
to that of Kamstedt for congenital pyloric steniosis. Usually^ however, 
these patients are not in condition to undergo any extensive recon- 
structive work on the esophagus, and it is necessary to employ palliative 
methods of relief until permanent measures can be safely carried out 
The case here presented is most unusual in tliat what was intended to be 
a palliative preliminary measure proved to be all that was necessary, 
because the obstruction of the esophagus, which Avas almost complete at 
the time of the gastrostomy, after several months began to disappear 
spontaneously in much the same mj^sterious fashion that it came. 

When stenosis is of such a degree that it is impossible for the patient 
to take sufficient quantity of food, gastrostomy is a life-saving measure. 
There are many types of gastrostomy, but the ideal one is that Avhich 
provides a permanent opening into the stomach which does not tend to 
close, which does not leak, and wliich affords opportunity for retrograde 
instrumentation. It, therefore, must be lined by mucous membrane 
rather than serosa and must have some sort of valvelike mechanism at 
the point of outlet from the stomach. The method dcAUsed by Spivak,^ 
of Chicago, fulfills all of these requirements in a very satisfactory 
manner. 

A case "which illustrates this condition very well is that of B. B., a 27-month-old 
colored female child, who was admitted to our ward at the Cook County Hospital 
on Feb. 1, 1936. Her history revealed good health until three months previous to 
admission, at which time she had whooping cough accompanied by considerable 
vomiting. Subsequently the vomiting became progressively more frequent and she 
experienced increasing difficulty in taking both liquid and solid food. In fact, 
during the month preceding her admission to our ward she was unable to keep 
down even milk. Consequently she lost much weight. 

On examination we found a cliild markedlj' emaciated and smaller in size than 
normal. Otherwise there were no positive abnormal findings. The skin was in 
good condition and there was no evidence of rachitis. AVassermaim and tuberculin 
tests were negative. X-ray films of the chest showed the lung fields and mediastinum 
to be normal. 

A barium mixture was given by mouth and roentgenologic examination revealed 
a stricture of the esophagus (Fig. 1) at about the level of the seventh thoracic 
vertebra. Above the point of narrowing, the esophagus was markedly dilated and 
beyond it a thin stream of barium could be followed about 2% inches before it 
entered the stomach. AtHien more barium was given, she regurgitated the entire 
amount above the stenosis. 

The child was given a good quantity of dextrose intravenously and b}’ mouth 
frequent smtill feedings of nourishing liquids. Only a small amount of food taken 
however, passed beyond the stricture, the remainder being regurgitated a short 
while after being swallowed. Esoplmgoscopy revealed a narrowing the size of a 



ESOPJJAGJiAL STENOSIS 

Sl’ONTANKOUS StiUCTUHK IX A ^ OUNG ClIILD POLLOWKI) BY SbOXTAXKOUS 
Opi:xix(} Onk Ykau Aftku Tubovalvulak Gastrosto.^iy 

Einvix i\r. Jln.LKR, llA),, Chicago, Ilu, axd Russku. T. Botiik, 

Aurora, III. 

SOPHACli^Alj stenosis oceurs most commonly at the sites of normal 
^ anatomic narrowing which arc located, first, at the cricoid cartilage 
at the level of the fifth cervical vertebra; second, at the crossing of the 
loft main bronelnis at the level of the fourth tlioracic vertebra; and 
third, at the csopliagcal iiiaUis of the diaphragm level with the tenth 
thoracic vertebra. Stenosis at other points is quite uncommon, except 
when due to a malignant growtli. One case occurring at the level of 
the seventh rib is recorded.^ 

The causes leading to stenosis, other than carcinoma, at times may be 
very obscure, especially when there is no history of swallowing of for- 
eign bodies or corrosive fluids. Congenital malformations, such as 
atresia, with or without tracheal fistula, complete membranous obstruc- 
tion (membranous diapliragm), and short esophagus with partial intra- 
thoracie stomach, are frequent causes. Those due to neurologic disturb- 
ances are aclilasia, cardiospasm, and globus hystericus. Benign tumors 
include polyp (sessile or pedunculated), lipoma, fibroma, leiomyoma, 
rhabdomyoma, and angioma. Ulcers may be typhoid, syphilitic, tubercu- 
lous, actinomycotic, blastomycotic, or peptic. Infiammatorv processes 
resulting from the swallowing of corrosives are well Imown, but those 
which may follow acute infections (diphtheria, etc.)“ deserve careful 
attention. Likewise, stenosis may be caused by foreign bodies, arterio- 
sclei'osis, varicosities, hyperkeratosis, avitaminosis, and aneurysms. In 
addition, prolonged physiologic dysfunction in time may produce struc- 
tural changes leading to stenosis. It seems to us quite likely tliat some 
degree of narrowing of the esophagus follows in the wake of the more 
common acute infections with sufficient frequency to warrant giving 
careful consideration to the probability of a preceding whooping cough 
or diphtheria as the etiologic factor in those cases wliere neither the 
histoiy nor physical findings give one any other clew. At least our 
experience seems to Avarrant this contention. 

TREATJ^IENT 

AU available conservative methods of treatment, of course, should be 
fviVd first and surgical interference resorted to only Avlien other measui’cs 
fail. Repeated dilatation frequentlj' brings relief. In certain cases, 

"■^ivea for publication. March 29. 1939. 
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however, attempts at dilatation are nnsuccessful and the patient’s con- 
dition during this period becomes so poor that quicker and more radical 
methods of relieving the situation are necessary. The literature contains 
reports of cases where constricting lesions near or at the cardiac end 
have been handled successfully by incising the hypertrophic or fibrotic 
portion down to the mucous membrane. This is an operation similar 
to that of Eamstedt for congenital pyloric stenosis. Usually, however, 
these patients are not in condition to undergo any extensive recon- 
structive work on the esophagus, and it is necessary" to employ palliative 
methods of relief until permanent measures can be safely carried out 
The case here presented is most unusual in that what was intended to be 
a palliative preliminary measure proved to be all that was necessary, 
because the obstruction of the esophagus, which was almost complete at 
the time of the gastrostomy, after several months began to disappear 
spontaneously in much the same mysterious fashion that it came. 

When stenosis is of such a degree that it is impossible for the patient 
to take sufficient quantity of food, gastrostomy is a life-saving measure. 
There are many types of gastrostomy, but the ideal one is that which 
provides a permanent opening into the stomach which does not tend to 
close, which does not leak, and which affords opportunity for retrograde 
instrumentation. It, therefore, must be lined by mucous membrane 
leather than serosa and must have some sort of valvelike mechanism at 
the point of outlet from the stomach. The method devised by Spivak,^ 
of Chicago, fulfills all of these requirements in a very satisfactory 
manner. 

A case wliich illustrates this condition very well is that of K. B., a 27-moiith-old 
colored female child, who was admitted to our ward at the Cook County Hospital 
on Feb. 1, 1936. Her history revealed good health until three months previous to 
admission, at which time she had whooping cough accompanied by considerable 
vomiting. Subsequently the vomiting became progressively more frequent and she 
experienced increasing difficulty in taking both liquid and solid food. In fact, 
during the month preceding her admission to our ward she was unable to keep 
down even milk. Consequently she lost much weight. 

On examination we found a cliild markedly emaciated and smaller in size than 
normal. Otherwise there were no positive abnormal findings. The skin was in 
good condition and there was no evidence of rachitis. Wassermann and tuberculin 
tests were negative. X-ray films of the chest showed the lung fields and mediastinum 
to be normal. 

A barium mixture was given by mouth and roentgenologic examination revealed 
a stricture of the esophagus (Fig. 1) at about the level of the seventh thoracic 
vertebra. Above the point of narrowing, the esophagus was markedly dilated and 
beyond it a thin stream of barium could be followed about 2^ inches before it 
entered the stomach. Wlien more barium was given, she regurgitated tlie entire 
amount above the stenosis. 

Tile child was given a good quantity of dextrose intravenously and by mouth 
frequent small feedings of nourishing liquids. Only a small amount of food taken, 
however, passed beyond the stricture, the remainder being regurgitated a short 
while after being swallowed. Esophagoseopy revealed a narrowing the size of a 
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matchliead about half-way down and several attempts to pass a bougie failed. 
Likewise, many attempts to have her swallow a string were unsueeessliul, and it 
finally became necessary to proceed with a gastrostomy. Tliis was done April 9, 
193C, using the Spivak tiibovalvular niethod.s The approach was made through the 
left rectus and the mucus-lined tube brought to the surface at the upper end of 
the incision near the costal margin (Fig. 2). 

The postoperative course w'as very smooth. On the fifth day a small catheter 
was jDassed into the stomach and small amounts of water and milk were given. 
The quantity was increased each day and gradually pureed vegetables Avere added 
to her diet. She gained rapidly in weight and strength. The Avound healed AA’ith- 
out infection. About the margins of the everted mucous membrane a small amount 
of skin irritation occurred, but it Avas easily controlled by the application of heaA'y 
magnesium oxide, and before long only a strip of vaseline gauze Avas needed to 
protect the skin from the action of the gastric juice secreted from the lining of 
the tube. It aa’us interesting to note that the spliincter-like action at the base of 
this tube aa’HS so perfect that even after large feedings no amount of activity or 
change in position resulted in a spill and this fact Avas accurately verified by the 
x-ray after adding barium to the food. 

The child gained in health rapidly and to the surprise of everyone it aa’us noted 
that in March, 1937, almost a year after the gastrostomy was performed, she Avas 
able to swalloAv and retain considerable liquid food. It soon became easy to pass 
a smaU catheter into her stomach, and, also, barium given by mouth no longer 
accumulated above the point of obstruction. In other words, the stenosis, Avliich 
upon her admission to the hospital and for eleven months thereafter had been 
almost complete, had gradually opened up spontaneously, permitting the patient 
gradually to resume her normal method of taking food. On Sept. S, 1937, one 
and one-half years after lier operation, she returned to the hospital, fat and strong, 
for closure of the abnormal opening into her stomach. Since then she has been fre- 
quently observed and her progi*ess has been very uneventful (Fig. 3). 


COMMENT 

Even hi a small stomach it is possible in constructing this type of 
gastrostomy to form a mucous iTiem.braue'liued tube of sufficient strength 
and diameter to function adequately. The base of the flap in the anterior 
Avail of the stomach Tnay be either toAvard the lesser or greater ciirAmture. 
The tAvo most essential points in the technique are (1) the formation of 
the fold to act as a A’alA^e at the base of the tube and (2) the construction 
of the reinforcing cuff Avhich gives it the sphincter-like control. This 
area is the Aveakest point and the place AA^here leakage is most apt to 
occux', hence the necessity for very careful placing of the sutures, AAdthout 
penetrating the mucosa or interfering Avith the blood supply. 
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A SIMPLIFIED BLOOD TKANSPUSION SET 

Stani.ey W. Widoer, j\I.D., and Boland Stevens, Jr., 2I.D., 
Bociiester, N. Y. 

(From the lyrpartmcnt of f^urgery, Vie University of Rochester School of Medicine 

and Dentistry) 


pOU tile past eighteen mouths we iiave been using an inexpensive, 
A indirect transfusion set ndiicli eli7ni7ndes poiii^izig of blood, keeps it 
mixed, filters it as given, and readily shows the rate of flow. 

Domras Set (Fig. 1, 1 ). — A standard 1,500 c.c, flask with overlapping 
stopper provided with two tubes is used to collect the blood. One tube 
is connected to a venepuncture setup and the other is joined to a suction 
pUTnp. Sodiiim citrate (2.5 per cent) and theji blood are drauii into 
the flask. Tlie I'ubber sto])per tlien can be easier removed aseptically. 
The mouth of the flask is then covered by a second stoj^per or sterile 
gauze sponge until the blood is given. 

Rcciincnt's Set (Fig* 1, 2 ). — This consists of a stopper with air vent, 
filter a7id tubing attacljed. Tiie vent is an ordinary 20 c.c. soft glass 
pipette cut off and bent as shown. Tlie filter is a 25 mm. glass laboratory 
funnel bent in on one side to permit complete emptying of the flask. 
Gauze filters are stretched over this and over the long end of the air vent. 

This set is wrapped in a shallow pan to prevent breakage. 

Givhig the Blood (Fig. 1, 3 ). — The recipient's set is attached to the 
blood flask by inserting the special stopper. The tubing is clamped and 
the flask inverted into a C-shaped ring clamp attached to a standard. 
Bubbles in the tubing are to be avoided. This is done by holding the 
tubing high, opening the clamp, and tlien slowly lowering the tube as 
it fills. Semitransparent gum rubber tubing is used. A three-way 
valve is emplo 3 ^ed to attach syringe and needle for venepuncture. 

As blood flows, the level slowty falls in tlie side arm, or vent, which 
empties and refills as each 5 or 6 c.c. of blood passes to the patient. This 
allows the same volume of air to bubble up tiirough the blood for mixing. 


The side arm, then, is a delicate indicator of blood flow. The time re- 
quired for it to empt.v, of course, gives the rate of flow. This is advan- 
tao'eous becaixse with manj^ sets it is difficult to estimate tlie rate of flow 
or even to decide if the blood is flowing at all. 

Used With Saline Solution o?' Glucose , — We prefer to give fluids with 
blood usiiallj^ and now alwaj^s employ the recipient's set shown in 
Ficr 1 4 The glass plunger can be attached to standard solution flasks 
used in the hospital. After appljdng clamps to botli tubes, blood and 
solution are inverted together with the latter at a higher level (Pig. 1, 5). 
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The tubing is first filled with saline solution, after which a small volume 
is allowed to flow into the blood flask to displace the air between the 
Y-tube and the blood flask. Blood or saline solution can then be given 
to the patient. 



COMMENT AND CONCLUSIONS 

This method eliminates pouring and flaming. We feel that it offers 
better aseptic technique and greater safety where explosive anesthetics 
are being used. It has the additional advantages of keeping the blood 
mixed and of readily showing the rate of flow. 



PEUrAin' TUBERCULOUS BERTPirERAL VASCULAR DISEASE 

Tiiuhstox Thiicmi;, JI.D., and Waltich G. Maddock, M.D., 

Axx Aiiuoii, 

(From ihr Dcpartineut of Surprrp^ Vnivcrsiti/ of Michigan) 


TN TIIK flnssificntion of diseases producing: ehronie. ])criphcral vascular 
1 de/ieie/icy, hibercuJosis is jrivcn a i)]acc. Tiiis i)Iacc, Iiowevcr, is but 
liltic sul)siantiatcd in the lit era fare ]).v specific examples of primary 
tuberculosis producing obstruction in peripheral vessels. 

Secondary involvement of large ))lood ve.ssels by extension of tubercu* 
losis has otteu been reported, a common sequela being aneurysm forma- 
tion. Baumgarfen and Cantor^ collected twenty cases caused by proved 
tuberculous arteritis. Of tli esc twenty cases, four were considered not 
to be the result of direct extension but ratlier of hematogenous infection 
of the vasa vasorum. The case reported by Banmgarten and Cantor was 
that of an aneurysm of the femoral artery, so destructive tliat amputa- 
tion of the leg M'as necessary. No i)rimary tuberculous focus was fouucl 
and the jDatient was alive and well three years later. The pathologist’s 
report sliowed that all three coats of the artery had many tubercles. 
Without evidence of tuberculosis elsewhere, this can be considered as a 
primary tuberculous arteritis of a large vessel. 

Tuberculous phlebitis secondary to tuberculosis elsewhere in the body 
is reported not uncommonly, and wlien seen in advanced cases of pul- 
7 nonary tuberculosis has long been eoiisidei’ed a poor prognostic sigji. 
Whether the phlebitis results from tlie cachexia and peripJieral venous 
stasis associated with the disease or whetlicr caused by specific tubercu- 
lous lesions of the vessels is not entirely clear. Dodwell and Lond- in 


1893 reported tAventy instances of venous thrombosis in patients Avith 
adAmuced puhnonary tuberculosis, but autopsy studies shoAved no specific 
lesions in the vessels inA^olved. ITalbron and ParaF cultured the blood 
clots from the thrombosed periplieral A^essels of another series of thirteen 


such patients and in only four instances AA^ere the cultures positiA^e for 
tubercle bacilli. Howcvev, guinea pig inoculation AAitli blood clot from 
four other similar cases brought positiA^e results in each case. These 
observations might aa^'cII be explained by a terminal bacillemia, especially 
in AUCAA" of the fact that microscopic examination of three of the atiiis 
failed to shoAV any changes tn^ical of tuberculosis. Ferrari and Posatti,"* 
ill a similar study, AA^ere unable to demonstrate a specific etiology for tlie 
nerinheral thrombosis seen in advanced pnlmonaiy tuberculosis. 

Also associated with pulmonary tuberculosis is a type of phlebiti.s 
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veins, followed by quick local recovery. Bernard, Solomon, and Coste 
found this condition in individuals with advanced pulmonary tubercu- 
losis, but Hirtz® reported and Lafforgue^ described the condition in per- 
sons without discernible tuberculosis at the time of the first examination. 
Further examinations have showed that a large niunber of these latter 
patients developed miliary tuberculosis. Lafforgue' terms the condition 
**la phlebite precoce des tubercuieux pulmonaires'^ and believes in the 
specific etiology of the lesions. Their bacteriologic and pathologic proof, 
however, are lacking, as ail cultures and microscopic studies failed to 
show either tubercle bacilli or their typical lesions. 

Altschuler^ describes two patients witli peripheral thrombophlebitis 
of a recundng nature which on biopsy showed intiinal tuberculosis of the 
veins. Neither had evidence of tubei^culosis elsewhere in the body. 

The case Ave wish to report, that of a patient losing fingex's and toes 
as a result of a chronic peripheral Avascular deficiency due to localized 
tuberculosis, is decidedly uncommon. It is the only instance of this con- 
dition among the large number of persons treated for peri])heral 
vascular disease at the UniA^ersity Hospital in the past ten years. 

Case Bepokt.— H, S., No. 330664, a 35-year- old ^Ylute male, was first seen at the 
University Hospital, February, 1934, with a chief complaint of cold, dusky extrem- 
ities and intermittent sores and infections of hngers and toes. 

Twenty years before the patient had frozen his hands and feet. Ten months 
before entry the third finger of tlie left hand was injured, did not heal, so was par- 
tially amputated. Four months before entry a black blister developed on the right 
great toe and continued to ^'eat in/' so the toe was amputated. Numerous other 
sores healed with the loss of some tissue. There had been cramping pain in the 
calves upon walking and a few painful nodules had appeared in the skin of the legs. 
There was no family history or known contact of tuberculosis. Health, other than 
the present illness, had been good. 

Physical examination on entrj- showed a well-developed and well -nourished white 
male. Lung fields were clear; heart, normal; blood pressure, 112/70; abdomen, nor- 
mal. There had been an amputation of the left third finger through the middle 
phalanx; the stump showed active ulceration and inflammation. The left fourth 
finger was deformed from partial loss of the distal phalanx. Tlie circulation in the 
forefeet appeared to be poor, the skin was paler than normal, the veins were poorly 
filled. There was moderate rubor of the feet on dependency and pallor on elevation. 
The right great toe had been amputated and the left great toe was cyanotic and 
tender. The distal pulses were as follows: 


RIGHT LEFT 

Radial artery Good Good 

Ulnar artery Not felt Not felt 

Posterior tibial artery Very weak Not felt 

Dorsalis pedis artery Fair Very weak 


The skin temperature environmental response showed a moderate degree of organic 
vascular occlusion. The urine and ICahn tests were normal. A ieueocytosis of 10,000 
to 14,000 per cubic millimeter was present on several occasions. A roentgenogram 
showed the chest to be normal. ** 

A diagnosis of organic peripheral vascular deficiency was made. The disease was 
not cousidcred to be typical of thromboangiitis obliterans, although suggestive of it. 
A sinus tract on the third right finger was curetted and a biopsy was made from an 
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area of recent superficial phlel)itis in llic left calf, which was reported^ as follows: 
* * Oblitcrutinp iul)orculous phlebitis. The media and adventitia show but slight in- 
volvement as compared to the intima in which the process is granulomatous, avascu- 
lar, cpilhclioid and cuscating. Final occlusion has been accomplished bv a thrombus 
which is now showing early organization/' The sinus curetlings showed '^fragments 
of necrotic bone, granulation tissue, and nuisscs of caseous necrotic material. No 
tubercles in this tissue, but might well come from an area of tuberculous osteomy- 
elitis." A Jiigh and low power photograph of a typical microscopic section from the 
calf vein is shown in Fig» 1. The finger healed in two weeks and the patient was dis- 
charged. 



— Obliterating tuberculous phlebitis of right calf ^ein. 


ml fiont wa*? well for eight months until the cold iveather of November, 1934, 

The pa lent ' • I Fobr^t^ry, 

when the ef grea these winter 

1935 the ^ ^ in keeping liis hands and feet warm. In March 

months the patient had ^ drammg from the left 

1935, the patient ,tump of the loft great toe. Mide drainage 

fourth finger ana 
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was obtained and the conservative measures employed in the treatment of a peripheral 
vascular deficiency were again instituted. The response was extremely slou^ ^^ng 
area of phlebitis developed on the dorsum of the left forearm in September, 1935, 
was biopsied, and reported* as ''a vein somewhat larger than the one examined from 
the leg, and showing a productive granulomatous intimitis witli final obliteration 
from thrombosis. In the granulomatous tissue, partially filling^ the lumen, are 
numerous nodular formations of epithelioid cells and giant ceils with slight central 



Fig. 2. — Obliterating* tuberculous endophlebitis and phlebitis of left forearm \*ein. 


caseous necrosis. Histologically these resemble tubercles in every respect. Obliterat- 
ing tuberculous endophlebitis and phlebitis/^ A high and low power pliotograph 
representative of the tissue removed is shown in Fig. 2. The left fourth finger was re- 
amputated twice and a midpalmar space infection was drained. By Januar}-, 1936, 
the hand had healed and only a slight amount of pus drained from the sinus in the 
left great too. The patient’s general condition was excellent and chest roentgeno- 
grams again showed no evidence of tuberculosis. 


•All pathologic diagnoses were made by the Department of Pathology, and the 
Welle? express tlmir appreciation of the aid given by its chairman. Dr. C, V. 
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In Oclobor, lO'Mi, the patient was nf^ain scon with a complaint of difficulty in 
keeping his hands and foot warm. At this time no pulsation could be felt along the 
radial, nlnar, dorsalis pedis, or posterior tibial arteries. The tip of the left index 
finger showed a small, very tender ulcer, and tissue removed from the edge of the 
ulcer was reported as ^^fibrino-purulent exudate, caseation necrosis but no definite 
tubercle formation, purulent osteomyelitis/^ Witli out-patient dressings, the ulcer 
was healed in three inontlis’ time. 



Fie. 3.— Peformities o£ left Hand and the feet four years after original admission. 
The last exatnina don of this patient tvns in May, J03S, four 

origins admuyy yj yyyi ,,enl‘th Ts e.x;cllent, but he had been unable to 

that Ume ulcerations of Ins feet. Afram 

workfortl|e pronou a x ,„bereulosis, and -vrays of the feet sho.ved no 

there was no eviaentc ui. : 
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active bone lesions. Various measures stimulating the peripheral circulation were 
instituted, but progress towards the healing of the ulcers was slow. 

COmiENT 

Although guinea pig inoculations and cultures were not done and 
special stains for tubercle bacilli were negative, we believe that the 
pathologic picture wai'rants a diagnosis of primary peripheral vascular 
tuberculosis. The clinical aspects of the patient were those of a chronic 
vascular deficiency and the course of the disease has been somewhat 
similar to that of thromboangiitis obliterans. With treatment, areas 
of involvement have healed and new lesions have developed later. 
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A SBIPLE i\IETIIOD OP APPLYING HEAD DRESSINGS 

H. D. CociSWKLi., jr.D., AND C. A. Thomas, Tucson, Abie. 

(From ihc Thomds-Davis Clime) 

jV^OST injurious to llie scalp are covered ^vitll a bulk}* head di'cssing 
^ which is held in place by roller bandages. These ai’c conspicuous 
and often uncomfortable. j\Iany times the patient is not overly anxious 
to have his head wound advertised by a large dressing. Collodion dress- 
ings arc often used for this type of dressing but are far from ideal. 
Tlicse dressings are annoying to apply and difficult to remove. A 
scalp dressing lias been described’ whicli is held in place by tying 
locks of hair together with silk. In some cases it is efficient, but in 
short-haired individuals it is not possible. 

A simi)le head dressing is here presented which is easily applied and 
removed. A gauze pad is applied over the wound and strands of hair 
are pulled over each edge of the pad. A small piece of adhesive tape, 
which is just lax'ge enough to cover the ends of hair, is applied. (Fig. 1.) 



1 . 


Due to the oil in most hair, it is advisable to moisten the adhesive tape 
udth ether before its application. The bandage is painlessly and rapidly 
removed by dampening the adhesive tape with ether and gently pulling 
it away from the locte of hair. It can be seen from the illustration that 
dressings of varying size may be applied which are light, comfortable, 
and inconspiciious and which may be changed as often as needed. 
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Editorial 


A Present-Day Appreciation of Beaumont’s Experiments on 
Alexis St. Martin 


F) EHIND every experiment is a man. The character and the mental 
^ attitude of the man hear on the character of his observations and 
their interpretation. Hence, it is appropriate, first, to depict the char- 
acter of the man, Beaumont. This can best be done by using his own 
statements. 

had opportunities for the examination of the interior of the stom- 
ach ...” “I have availed myself of the opportunity afforded ...” ‘‘I 
submit a body of facts which cannot he invalidated.” "^The reader will 
perceive some slight seeming discrepancies . . . ; but he will recollect that 
the human machine” is subject to some variation in the same and differ- 
ent individuals ... am fully aware of the importance of the sub- 
ject . . . ; I am therefore willing to risk the censure or neglect of critics, 
if I may be permitted ... to be the means, either directly or indirectly, 
of subserving the cause of truth, ...” ^ ‘ I make no claim to originality 
in my opinions, ...” consider mj^self but a humble inquire^' after 
truth a simple experimenter.” ‘‘My opinions may be doubted, denied 
or approved, . . . ; but their ^vorth will be best determined by the foun- 
dation on which the3- rest— the incontrovertible facts.” “Truth, like 
beauty, when ^unadorned, is adorned the most,’ and, in prosecuting 
these experiments and inquiries, I believe I have been guided bj^ its 
light.” More inspirational statements cannot be found in the writings 
of a.ny other scientist. 


It is no wonder that a man imbued with such a spirit made many ob- 
servations, all of which have been confirmed. Certain of his interpreta- 
tions were in error, but it must he remembered that Beaumont worked 
with only a “gum-elastic tube,” a magnifying glass, a scale, a ther- 
mometer, an inciibator consisting either of a basin of water on a sand 
bath or an armpit, a muslin filter, nutgall, and his five senses. More- 
over, in his day the science of physiology was barely an embryo, par- 
ticularly in the field of digestion. Thus, certain of his interpretations 
were erroneous, not because of an error in observation but because the 
observations have since assumed a new meaning which either was not 
or could not have been recognized by Beaumont. Yet, even today, one 
marvels at the high degree of accuracy of his fiftv-one inferences or 
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In Infcrciicc 24 Beaumont states tliat gastric juice ^ ^contains free 
muriatic acid and some otlior active clicmical principles/' In another 
place lie states: liad been long convinced of tlic existence of free 

muriatic acid in tlic gastric fluids. Indeed, it is quite obvious to the 
sense of taste . . /' ^ el, in some of lus classic experiments on artificial 
digestion lie added muriatic acid and acetic acid to water. lu Experi- 
ment 104 he nsed ^‘fonr drachms of a inixUire of dilute muriatic and 
acetic acids, reduced with water to the flavor of the gastric fluid, as 
nearly as practicable — tlirec parts of tlic muriatic to one part of the 
acetic . . /' Does this mean that Beaumont was able to detect by taste 
a diflerence between the fj’ee and total acidity of gastric fluid, or was 

he misled by tlie odor of the gastric contents of llie bibulous St. Martin? 

> ■' 

Beaumont's scientific method of conducting experiments proved tliat 
something is present in gastric juice other than acid which facilitates 
digestion,. He sliowcd that gastric juice digested meat at bod^" tempera- 
ture much hotter than at room temperaiuro and tliat gastric juice was 
a better digestant than dilute muriatic acid. If he had boiled gastric 
juice, he would certainly have discovered poi)sin, and perhaps rennin. 
However, his experiments on artificial digestion were far in advance of 
liis day, and it appears that Beaumont’s suggestion led to the discovery 
of pepsin in 1S36 by Schwann, who refers to Beaumont. 


The following passages briefly outline Beaumont’s observations and 
opinions, which render liim partly i-esponsible for promulgating three 
erroneous views. Tlicre is nothing wrong witli the observations ; in fact, 
the.^" are classic; only tlieir interpretation is misleading. In Inference 
25 Beaumont states that gastric juice ^‘is never found free in the gastric 
cavity; but is always excited to diseiiarge itself by the introduction of 
food, or other irritants/’ In Inference 14 he states that “liunger is the 
effect of distension of tlie %'essels tliat secrete the gastric juice.” In his 
discussion (p. 59)'' lie states: *‘On applying ahment to the internal coat 
of the stomaeli . . . the orifices, undoubtedlj", of the gastric vessels, imme- 
diatety throw out a quantity of file fluid, which mixes with tlie food . . . 
when the stomach is destitute of food or some otlier irritating substance, 


no such secretion can be found in it. And it is more than probable . , . 
that a large quantity of this fluid must be contained in appropriate A'es- 
sels, during a fast, ready to obey the call of aliment. I would not be 
understood to say that the whole quantity necessary for an ordinary 
meal is eliminated from the blood, previous to the commencement of 
alimentation; but that enough is contained in the gastric vessels to pro- 
duce the sensation of pain and hunger.” He points out tliat hunger dis- 
tress is almost immediately i‘elieved wlien a little food causes tlie juice 
in the o^astric vessels to be extruded. Regarding the secretion of tlie 
fasting stomach he says: -'The gastric juice never appears to he ac- 


♦Beaumont, : 

Physiolo^' of Di&estion, 


Experiment*? anti ObJervations on 
Plattsburgh, 1833. 
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cuiiiiilated in the cavity of the stoiuacli while fasting ; and is seldom, if 
ever, discharged from its secreting vessels, except when excited by the 
natural stimulus of aliment, mechanical irritation of tubes, or other ex- 
citants'' (p. 105). Yet, the protocols of many of his experiments show 
that he obtained from one-half to two and oiie-half ounces of acid fluid 
from the fasting stomach. His interpretation (p. 137) was: ‘ I infer 
that the fluid, in these experiments, was incident ed to discharge itself 
by the irritation of the tube used in extracting it." In Experiment 63 
(p. 207) is found the following interesting obseiwation: ‘‘There was 
no free fluid in the gastric cavitj’, until after the elastic tube was intro- 
duced, when it began slowly to distill from the end of the tube, drop 
by drop, perfectly transparent, and distinctly acid. I obtained about 
one drachm of this kind, and then gave him a mouthful of bread to eat. 
No sooner had he swallowed it, than the fluid commenced flowing more 
freely from the tube, and I obtained two drachms, less pure, however, 
Avith saliva and mucus mixed with it, and slightly tinged with yellow 
bile. The surface of the protruded portion of the villous coat at this 
time became covered with a limpid fluid, uniformly spread over its whole 
surface, distilling from myriads of very fine papillary points, and trick- 
ling down the sides." Later he “introduced the tube and obtained 
about two drachms more of very pure gastric juices." It is clear that 
Beaumont believed that hunger distress was due to distention of the 
gastric glands with stored gastric juice, that the secretion he found in 
the empty stomach was due to the mechanically excited extrusion of the 
stored secretion, that contact of food with the gastric mucosa caused 
secretion by the chemical action of the food on the mucosa, and that the 
sudden response of the gastric glands to swallowed food was due to the 
chemical stimulation of tlie food in contact with the gastric mucosa. 

In retrospect, if Beaumont had emptied the stomach completely and 
then had in some instances collected for a lialf-hour the continuous 
secretion of the stomach and then had manipulated the mucosa with his 
thermometer, he would have found no sudden discharge on mechanical 
stimulation of secretion. If lie had distended the stomach, he probably 
would have found that mechanical distention, the only significant and 
adequate mechanical stimulus, would stimulate. Having found that 
gastric juice was not stored in the gastric glands, he would not have pro- 
posed liis theory of hunger. Also, if he had told St. iMartin to take the 
bread in his mouth and chew l)ut not swallow it, he would have discov- 
ered tlie psychic secretion of gastric juice, which he actually observed 
without realizing it. Further, if Beaumont had associated the pain in 
the pit of the stomaclu whicli he produced when he caused St. I^Iartin’s 
stomach to contract by irritation with the thermometer bulb, with the 
pain of hunger, lie would proliably have recognized that hunger pain 
was due to gastric contraetious. BeaumouFs idea that the gastric juice 
secreted in fasting was stored in the gastric glands caused him to mis- 
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intci])iet luing;oi' distrcKS, to believe that the en)])ty sfoniaeli lVcf|iientIy 
does not sccietc acid^ and pcrliaps to niLss tlic discoverj' of psvoliic secre- 
tion or the cfTcct of nerves on secretion. In Jiis day, of course, the con- 
cept of secretory nerves liad not ai'rivcd. The cxiste])ce of secretory 
nerves ^vas proved ])y Ludwig in 1851, and the concept was prevalent 
when Bidder and Schmidt in 1852 first recorded the observation of the 
psycliic secretion of gastric ,iuicc. 

According to tlie imiilications of his o^'n statements, Beaumont de- 
rived his turgesccnce theory of the hunger sensation from his belief that 
the mucosa of the stomach is analogous to erectile tissue. He refers 
to ''the erectile tissue of the villous coat of the stomach/' In reference 
to the hunger sensation he says: "The sensation varies according to the 
different degrees or states of distension, from the simplest desire to the 
most painful sense of hunger." He writes, further, of "the pain from 
acute inflammation by distension of blood vessels," of "the effect of 
vascular distension of blood vessels," of "the quiescence and relief from 
the unpleasant sensations wliieh are experienced as soon as the vessels 
are emptied." He answers the possible criticism that the accumula- 
tion of gastric juice in the vessels might rupture pointing out tliat 
"tJiis apparatus is constituted like many other organs — and permits ab- 
sorption of its secretions, so they do not rupture." "The male semen 
is constantly being secreted, and deposited in its proper seminal vessels, 
ready to be ejected," yet it is "taken up — by absorbing vessels, as the 
gastric juice is." He was apparently inucJi impressed b,y the phe- 
nomena of the blushing and blanching of the gastric mucosa, and hence 
compai'ed the phenomena with those vascular elianges and sensations 
manifested by erectile and inflamed tissue. He overlooked the inter- 
mittent and recurrent character of hunger pains, which is ex'perieneed 
by most persons if they fast long enough. 

Beaumont unequivocally" distinguished between meelianical and chem- 
ical stimulation of the gastric glands. He discovered that certain foods 
act as chemical excitants of the gastric glands, and lie demonstrated 


unequivocally that oily food is difficult to digest. He showed, but was 
not the fii'st to do so, that bile aids the emulsiflcation of fat. He knew 


that bile was alkaline, but suspected that pancreatic juice (p. 161) was 
slio'litly acid. He believed that saliva has no digestive action, that it 
only lubricates. This view was probably based on the fact that lie added 
saliva to gastric juice, the acidity of udiieh inactivated tlie ptyalin, and, 
being on^^tlie frontier, lie was not acquainted with tlie discovery of 
Leuclis (1831) that saliva liquefles and decomposes cooked starches. 

Most of Beaumont's experiments on the rate of digestion are classics. 
TTnwever he could not distinguish between what we now call enzymatic 
^ ncHmi’and clumiification. He proved that vegetables, especially large 
coolrf v.grt»blc,, w. n.o« ot 

rather chymification, tlian meats and farinaceous foods. Beeansc he 



EBITORIALi 


616 


did not know of the digestive action ot saliva on cooked starch he sur- 
mised, on the basis of filtration and sedimentation, that gastric juice 
dissolved starches. If chymification is substituted for digestion in Beau- 
mont’s statements regarding the changes the minutely divided vegetables 
underwent in his experiments, little objection can be made to his inter- 
pretations. 

The movements of the pjdoric portion of the stomach were remarkably 
well described b}^ Beaumont when it is considered that he had to infer 
what was happening by feeling through the aid of his thermometer. In 
regard to the movements of the fnndras of the stomach, he described a 
rotarj’' motion of the contents, which he said was not “very exact,” the 
contents being “intimately mixed and circulating promiscuously.” His 
emphasis on the rotary motion (p. 110) was probably due to the patho- 
logic fixation of St. Martin’s stomach. Yet, he observed that the move- 
ments of the fundus increase as digestion progresses: and, in his con- 
clusions, he states correctly that “the movements of the stomach pro- 
duce a constant churning of its contents” and “that these motions are 
in two directions — ^transversely and longitudinally.” 

In regard to the effect of emotions, overindulgence in food and drink, 
and febrile conditions on the appearance of the stomach, every modern 
gastroscopist wonld profit by reading Beaumont’s descriptions of the 
gastric mucosa as affected by these conditions. In this connection a 
statement made by Beaumont should be quoted (p. 240) for emphasis: 
“It is interesting to observe to Avhat extent the stomach, perhaps the 
most important organ of the animal system, may become diseased, with- 
out manifesting any external symptoms of such disease, or any evident 
signs of functional aberration.” 

One truly does not know gastric physiology and pathology as one 
should until Beaumont has been read critically and in toto. It should 
be emphasized that many important observations are not mentioned in 
his list of fiftj^-one inferences. For example, among his observations, 
he records that hot, humid weather depresses gastric secretion, that the 
temperature of the pyloric antrum is higher than that of the fundus, 
that too much cooking hardens the food so that it is not easily digested, 
that too much condiment irritates the gastric mucosa, that the appear- 
ance of the tongue is an indicator of the healthy or unhealthy state of 
the stomach, that the mechanical action of a muslin bag containing'food 
and prevented from passing the pylorus by means of a string irritates 
tlie gastric mucosa, that the cardiac sphincter visibly opens and closes 
after s^Yullo^Ying, and that thirst ‘Ms felt in the mouth and fauces” and 
“the proximate cause may exist in an irritation, a kind of sub-inflamma- 
tion of the mucous membranes of the mouth and fauces, the effect of 
the viscid stale of the blood, and consequently impervious state of the 
secretory vessels of those membranes.” Tlicse and many other impor- 
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intci])rct Inin^cr disti’css, to believe lb;iL the einj)ty stomach iVcquenth’ 
does not secrete acid, and perliaps to miss tlic discovery of psychic secre- 
tion or the efiect of nerves on secretion. In liis day, of course, the con- 
cept of secretory nerves had not arrived. Tlie existence of secretory 
nerves was proved by Ludwig in 3851, and the concept was prevalent 
when Bidder and Schmidt in 1S52 first recorded the observation of the 
psychic secretion of gastric juice. 

According to the implications of his own statements, Beaumont de- 
rived his turgescence theory of tlie hunger sensation from his belief that 
the mucosa of the stomacli is analogous to erectile tissue. He refers 
to ""the erectile tissue of the villous coat of tJic stomach."' In reference 
to the Iningcr sensation he says ; " " The sensation varies according to the 
different degrees or states of distension, from the simplest desire to the 
most painful sense of luinger." He Avrites, further, of ""the pain from 
acute inflammation by distension of blood vessels,’’ of ""tlie effect of 
vascular distension of blood vessels,” of ""the quiescence and relief from 
the unpleasant sensations Avhicli are experienced as soon as the vessels 
are emptied.” He answers the possible criticism that the accumula- 
tion of gastric juice in tlie vessels might rupture by pointing out that 
""this apparatus is constituted like many other organs — and permits ab- 
sorption of its secretions, so they do not rupture.” ""The male semen 
is constantly being secreted, and deposited in its proper seminal A^essels, 
ready to be ejected,” yet it is ""taken up — by absorbing vessels, as the 
gastric juice is.” He Avas apparently much impressed by the phe- 
nomena of the blushing and blanching of the gastric mucosa, and hence 
compared the phenomena Avith those vascular changes and sensations 
manifested hy erectile and inflamed tissue. He OA^erlooked the intei- 
mittent and recurrent character of hunger pains, Avliicli is exi:)erienced 
hy most persons if they fast long enough. 

Beaumont unequivocally distinguished betAveeii mechanical and cliem- 
ical stimulation of the gastric glands. He discovered that certain foods 
act as chemical excitants of the gastric glands, and he demonstrated 


unequivocally that oily food is difficult to digest. He shoAved, but Avas 
not the first to do so, that bile aids the emulsification of fat. He luieAV 
that bile aa^s alkaline, but suspected that pancreatic juice (p. 164) Avas 


slightlj^ acid. He believed that saliva lias no digestive action, tliat it 
only lubricates. Tliis vieAv Avas probably based on the fact that he added 
salhm to gastric juice, the acidity of Avhieh inactivated the ptjmlin, and, 
being on the frontier, he aa^s not acquainted Avitli the discovery of 
Beuclis (1S31) that saliva liquefies and decomposes cooked starches.^ 
Most of Beaumont’s experiments on the rate of digestion are classics. 
TToAvcA^er he could not distinguish betAveen Avhat avc hoav call en^^ymatie 
diffpstion and chjTnification. He proved that rcgetablos, especially large 
nf ran’ or coolced vegetables, were more difficult of digest ion, or 
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RECENT ADVANCES IN SURGERY OF THE ESOPHAGUS 
Clakekce B. Bird, M.D., Providence, R. I. 

CONGENITAL DEFECTS 

Atresia With Tracheoesophageal Fistula . — Mixter (1936) reported 
that during a period of ten years twenty-tiiree cases of atresia of the 
esophagus with traclieoesopliageal fistula were seen at the Children’s 
Hospital in Boston. Although it is an uncommon anomaly, any surgeon 
may be confronted by such a case. The tract usually exists between the 
lower segment of the esophagus and the trachea, rarely between the 
lower segment and a main bronchus. A. D. Smith (1937) performed 
an autopsy on an infant with a still less common communication between 
the upper esophageal pouch and the trachea. 

The uniform symptoms, which are regurgitation of milk and mucus, 
with attacks of choking, cyanosis, and coughing, occur when the infant 
is first fed. A plain roentgenogram of the abdomen shows the stomach 
and sometimes the intestines filled with air (van Gilse, 1924; Vogt, 1929; 
Reid, 1932; Solis-Cohen and Levine, 1936), thus proving the presence of 
a tracheoesophageal fistula (which occurs in about 75 per cent of the 
cases of atresia), as distinguished from the far less common complete or 
incomplete atresia of the esophagus without a fistula (25 per cent). 
Nothing further is necessary to establish the diagnosis, and injection of 
barium or lipiodol (Brockington and Lightwood, 1933) in order to 
demonstrate the blind pouch or the fistula may prove harmful (Scott, 
1939, and others). It is important to search for associated anomalies, 
which are present in about 60 per cent of the cases, excluding open 
foramen ovale and ductus arteriosus. The anomalies are often com- 
patible with life. In about 30 per cent the defect is anal atresia (Plass 
1919). 

As Blair (1936) pointed out: ^Hf you are going to do anvthin«* 
radical in an infant, do it at the earliest possible moment and vou wifi 
ho most likely to succeed.- This is especially true in an infant with 
tracheoesophageal fistula, because prevention of the repeated aspiration 
of septic material into the lungs is fundamental if a cure is to be hoped 
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taut, facts may be gleaned only by reading all of the 279 pages of 
Beaumont’s Experivicnis and Obxcrvalionx on ihe Gastric Juice and the 
Physiology of Digestion. 

Beaumont’s observations not only provided many important new facts, 
but they also suggested a new method of approacli to the study of gastric 
p}i.ysiolog,v a7id direct!}^ a72d hidirecth" stimulated a tremendous omoxmi 
of investigation. 

At the meeting of the International Congress of Physiologists in Bos- 
ton in 1929, each guest was presented with a medallion bearing the 
likeness of Beaumont and a facsimile of the original edition of his book. 
William Beaumont, the frontier physician and phj’siologist, on this oc- 
casion, was figuratively canonized as the patron saint of American phys- 
iology. ]\Iodern American physiologists can pay no greater honor and 
respect to any man. 

— Andrew Conway Ivy^ Ph.D., M.D. 

Chicago, 111. 
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tioiis of this kind, he added a cervical esophagostomy either at the 
primary operation or within a few days. All patients so treated died. 

In the same year, Bohrer, in a discussion of Leven^s paper, described 
a similar procedure, but bj" an anterior extrapleural approach. This was 
made by resecting the left fourth costal cartilage and adjacent section of 
rib, displacing the pleura and lung, and exposing the fistula. The 
fistula was divided and closed and tlie stump of the elastic esophagus 
was easily brought out through the wound for feeding, Bohrer had 
found the approach satisfactory. The child was in poor condition before 
operation and died shortly, but he thinks the procedure feasible. 

Leven (1936) adopted an entirely new principle, which is promising. 
The two infants he reports upon lived ninety-eight and fifty-three days, 
respectively. In each case, at the earliest possible moment consistent 
with adequate administration of fluids, he opened the abdomen under 
local anesthesia in the upper midline and gently lifted up the stomach 
and angulated it out of the wound. A tube was introduced toward the 
pylorus for feeding. The lungs and lower esophagus drained themselves 
continually into the isolated upper segment of the stomach, which was 
kept dry by aspiration. Leven prevented overflow into the lungs from 
the blind cervical esophageal sac by repeated aspiration of the mouth 
and pharynx with a bulb syringe. He advised against either a trans- 
nasal or transoral inljung catheter because of the great danger of ascend- 
ing infection through the Eustachian tubes, which in infants lie more 
horizontally than in adults. This point was corroborated by Wangen- 
steen in discussion. 

Gamble (1938) used the same principle, but severed the stomach (as 
had Scott), used the exteriorized upper stump to drain the lower 
esophagus, closed the lower stump, and added a gastrostomy for feeding. 
This infant died on the fifteenth postoperative day, not of pneumonia, 
but from hemorrhage and generalized peritonitis, the result of perfora- 
tion of an ulcer on the anterior u’all of the lower segment of the stomach. 

Scott (1934) operated upon an infant on the second day after birth; 
transection of the stomach and gastrostomy were carried out as one 
procedure. The child lived four and one-half months; at autopsy there 
was purulent bronchitis with slight interstitial pneumonia. Scott be- 
lieves that acid secreted by the upper gastric segment may irritate the 
tracheal mucosa and proposes leaving a minimum gastric stump, the 
mucosa of which should be destroyed so far as possible. 

Seiffert (1934) suggested an ingenious endoscopic method, but had 
had no opportunity to carry it out. He proposed to insert, through a 
bronchoscope, a catheter to whieh a small rubber balloon had been at- 
tached. This would be passed through the fistula into the esophagus, 
inaalccl, and pulled back against the fistula. He then envisaged 'the 
insertion of a needle through the upper blind sac, keeping close to the 
trachea, until the balloon was punctured. He could tlien incise or electro- 
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Evidence has accumulated to sliow tJ)at g'astrostom 3 ’' or jojimostomy, 
'svitli or M’ithout ligation of the lower esophagus, is futile (e.g., Smith, 
1923; Simpson, 1929). Aspiration hroncliopncumonia occurs uniformly. 

Before an^’’ operation is attempted, it is important to provide adequate 
amounts of fluid and dextrose parcnterall 3 \ Tlie child must be kept 
warm. At operation, manipulation must be gentle. Anesthesia sliould 
be local. If an inlialation anesthetic is attempted, especially under posi- 
tive pressure, the stomach will inflate with gas forced through the fistula. 

The essential surgical problem is to prevent drowning of the lung 
either through the fistula from below or ])y overflow into the trachea 
from the blind esophageal pouch above. The earliest rational attempt 
to cure these patients was made by Richter (1913), who in two cases 
closed the fistula by right transpleural thoracotomy followed by gas- 
trostomy. One infant died of shock,’’ the other of aspiration pneu- 
monia which had begun before oj^eration. Although several authors 
refer to Richter’s work witJi admiration, no further progress appears 
to have been made until 1934, wlien Iglaiier proposed, but did not carry 
owty a program of cure based partly on the diagnostic work of Tucker 
and Pendergrass (1933). In a typical case, the latter authors: (1) 
aspirated the iipper blind pouch through a 3.5 mm. esophagoscope, intro- 
duced a small amount of bismuth mixture, took roentgenograms, then 
aspirated the bismuth; (2) introduced a 3.5 mm. bronchoscope, located 
the fistula, and passed a ureteral catheter through the opening into the 
lower esophagus and stomach. Gastrostomy- and intra-abdominal liga- 
tion of the lower esophagus followed, but, as ahvay-s, the cliild died of 
aspiration pneumonia. 

Iglauer’s plan was as follows: (1) cervical esophagostomy^ in one or 
two stages, depending on whether or not the blind sac could be brought 
to the skin; (2) the placing of a specially prepared ureteral catheter 
through the fistula into the lower esophagus; (3) right posterior, trans- 
pleural thoracotomy, closure of the fistula, exteriorization of the stump 
of the lower esophagus for tube feeding into tlie stomach; (4) tight 
closure of the uncontaminated thorax with lungs expanded \mder posi- 


tive pressure. The ureteral catheter was to be prepared b.y: (1) seal- 
inf^ the tip with paraffin to prevent insufflation of the stomach, (2) 
applying a rubber collar to occlude the fistula, and (3) perforating the 
eatlieter above tJie collar to allow insufflation of ether vapor under posi- 
tive pressure. Tlie fistula was to be ligated and severed through the 
catheter, thus allowing the catheter to be drawn up only- slightly in order 
to sew over the opening, then to continue the insufflation. ^ Tin’s theo- 
retically promising program seems never to have been earned out. 

In 1936 Gage and Ochsner reported two failures after ligation of the 
pc 20 T)ha<^us and gastrostomy. In discussion, Jlixtcr stated tliat in 
192>l ho had severed the flsttla by a posterior approach and then h™'shl 
t“ eSU™ Oht at the baet for teedins. After several fnt.Ie opera. 
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of wheat. The other members of the fami^, who had eaten ordinary 
food, had carious and infected teeth. The point was made that in this 
case mastication of solid food had not been essential for the normal 
rugged development of the jaws and teeth. The general nutrition was 
excellent. 

The Congenitally Short Esophagxis . — Since Richard Bright’s descrip> 
tion (1836) of the post-mortem findings in a case of congenitally short 
esophagus and Bailey’s interpretation of the anomaly on an embryo- 
logical basis (1919)^ a number of reports of this interesting condition 
have aiipeared. Often the finding has been incidental, in cadavers 
(Blasingame, 1936), or at autopsy, or when roentgenologic studies have 
been made for unrelated conditions ^ sometimes in elderly individuals 
who have never had dysphagia, as in one of my cases. Some patients 
liavc had symptoms directly related to obstruction in the esophagus. 
A man, aged 63 years (Weaver and Moerseh, 1938), had been troul}lcd 
for twcntj^ or thirty years by epigastric burning, gaseous eructations, 
and heartburn, relieved by taking soda. During eighteen months there 
had been increasing dysx:>hagia and loss of 33 pounds in weight. An 
x-ray diagnosis of carcinoma of the esophagus was made, but a large 
mass containing persimmon skins Avas removed through an esophago- 
seopc. The persimmon ball had formed at a point of narrowing and 
superficial ulceration where the congenitally short esophagus joined the 
intrathoracic portion of the stomach. The patient recalled having eaten 
the persimmons shortly before the onset of symptoms of obstruction. 
Ross (1934) ascribed the distress in his patient, at least in part, to dis- 
tention of the portion of the stomach which lay above the diaphragm. 
Ulceration and bleeding have occurred in the lowermost part of the 
esophagus or in the intrathoracic poilion of the stomach, 

Clerf and ^Manges (1934) state that previous to the illnminating re- 
port of Findlay and Kelly (1931), congenital short esophagus was con- 
fused with acquired stricture, simple ulceration with cicatricial nar- 
rowing. or with narrowing sccondaiy to herniation of the stomach 
tiirough tlie diaphragmatic hiatus. The case reported by Eschelman 
(1923) as congenital stenosis of the esophagus in all probability was of 
tliis nature. Most of the cases arc accompanied hy narrowing of the 
esophagus at or just above the high esophagogastric junction. This is 
true whether or not there arc symptoms referable to the anomaly. Non- 
ulcoratcd oases arc satisfactorily managed by thorough mastication of 
food a)ul occasional osophagoscopic dilatations. TRccrativc eases with 
pain arc difficult to treat, although a gastric diet with alkalic.s and 
bismuth subuitrate by mouth, or the application of 10 per cent silver 
nitrate to the ulcer, or caivful osophagoscopic dilatation may liclp. 
rjaslroslomy and prolonged rest of tlie esophagus may bo noco.ssaiy 
Interesting cases arc rocoi-ded by Kelly (1930), IMonkhouse and :\ront- 
gomery (1933), and Danliill (1934). The narrowed channel and the 
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coagulate along the needle until he entered tlie esophagus. A catheter 
could now ])e passed t])i*ongl) the upper blind sac down into the stomacli, 
and the traclieoesophagcal fistula could be closed by application of silver 
intrate. 


0bsf7’uci707i Witliout Troclieocsophagcal — Complete atresia 

ol the esophagus without tracheoesophageal fistula is an uncommon 
anomaly (Vinson, 1925)^ but it should be treated successfullj’’ by gas- 
trostomy and cervical esopliagostom 3 ’' if the infants are operated upon 
early euougli. Nevcrtlieless, in tlic cases reported, the infants have died 
(Hirsch, 1921; Ec.vnolds and Jlorrison, 1921; Vinson, 1923; Unger and 
Poppcl) 1938). If rccoYCiy should occur, some variety of antethoracic 
esophagoplasty might later establish the normal swallowing fmiction. 

Membranous diaphragms (i\[oslier, 1911; Abel, 1928; Eckerstrdm, 
1932), webs and folds (Sundo, 1937), and the tubular atresias through 
which there is at least a narrow channel are managed successfully by 
rupturing the webs or by dilating througli an esophagoscopc (e.g., 
IMosher, 1917; Slorse, 1920; Vinson, 1923; Beatty, 1928; Harppreclit. 
1934). The cliief problem of the endoscopist is to get a catheter or string 
through the stricture. Occasionally it is neeessarv to make a gastrostomy 
for retrograde bougienage or to find a minute lumen whicli muy not be 
visible from above. Tlio use of a ureteral catheter to pass a narrow 
congenital stricture from below is described by Pitzgibbon (1926) and 
Simpson (1933). Dilatations b^" an^^ one of several methods, I’epeatecl 
over a period of months or ^'^ears, ma.A^ tlien lead to normal or near 
normal passage of food and saliva. Some authors believe eicctrol.vsis 
improves the results of dilatation in some cases (Guiscz, 1920,* Abel, 
1928; Deniel, 1933). Simpson, in a 2-day-old infant, treated a c<ase of 
stenosis of the cardia b^^ gastrostomy followed b}’ retrograde dilatations 
v.u'th an improvised Plummer bag. 

Strauss and Hess (1925) were more radical in the management of 


three patients under 3 3 'ears of age v;ho had partial congenital stenosis 
of the esophagus immediate^ above the cardiac orifice. The.v opened 
the stomach, attached forceps to a catheter which had been passed down 
througli the mouth, pulled the forceps into the stricture, then cut down 
on them to the mucosa, in the manner of tlie Eamstedt operation for 
coii^’cnital pjdoric stenosis. Two of tlie babies Jived. Tliey ]}elieved the 
operation to be safer and more satisfactory than clilalation by endoscopic 
means for congenital strictures i 7 i this lowermost portion of the 
esophagus. In a girl, aged 17 3 'ears, witJi congenital stcno.sis, Peterson 
n921) obtained an excellent functional result by eoustruoting an ante- 
thoracic esophagus of the Lexer (If)]!) type. This was nn esopl.aso- 


dermatojejunogastrostomy. 

Aiisfin and Vinson (1933) reported the ease of a farm hand, 

nfflietecl with congenital stenosis, whose jaws and teefi) had do- 
Xcul.™!!,- on „ .lie, oonsis.ing ..r.oir of »nic, oooon. nn„ 
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It has been suggested (Womack, 1938) that the vitamin deficiency may 
be secondary, rather than primary, but nevertheless EtzePs observations 
are of the greatest interest. 

Mosher (1930, 1931, 1933, 1935) believes that the original process 
which leads to achalasia is a diffuse inflammatory infiltration wliicli 
arises in the mucosa of the esophagus locally, or as part of a generalized 
infection, or as an extension from neighboring tissues or organs. Such 
a process might lead to destruction of Auerbach’s plexus and the clinical 
picture of achalasia or to stricture on a fibrotie basis. Miller (1930) 
reported success in treating two cases of achalasia only after removing 
foci of infection. In the case of Messeloff, Shulman, and Bucksteiu 
(1928), in an 11-year-old girl the symptoms were of only two months' 
duration and followed closely an attack of Avhooping cough. The symp- 
toms in a child seen by Nystrom (1930) followed diphtheria. Campian 
(1931) recorded a case of achalasia in a tabetic. 

Carlson, Boyd, and Pearcy (1922) confirmed and extended Openchow- 
ski’s observations on the reflex control of the cardia and lower esophagus, 
thereby laying the groundwork for the possibility that clinical ^ ' cardio- 
spasm” in some cases may be caused reflexly by distant lesions, such as 
disease of the gall bladder. 

Bohrer {1934), in searching for the explanation of the immediate re- 
lief, following dilatation, of symptoms in a female infant, 19 months old, 
asked if there may not be an unrecognized fissure or \ilcer in these cases. 
It is interesting to recall that Mikulicz (1904) compared his method of 
dilatation of the cardia (with a clamp or the fingers) to dilatation of the 
rectum for fissure-in-ano. However, in view of the fact that there is no 
characteristic pain in most cases, and, inasmuch as Rake and others have 
demonstrated the degenerative changes in Auerbach’s plexus, the pres- 
ence of a fissure or ulcer as the cause of a retention spasm does not seem 
very likely.^ 


♦Spasm arisinir ip the portion of the esophanns between the cricopharynRens and 
the cardia without any intrinsic esophnceal lesion is described as simple nonsphinc- 
terlc spasm of the esophaprus by McGibbon and Mather (1937). The diagnosis is 
a dangerous one without the most careful investigation, as spasm of the esophagus 
is common in association with graver lesions. Simple nonsphincteric spasm mav 
he localized or diffuse; it may be transient, intermittent, or persistent in character. 
The radiological appearances are typical, and as a rule o.sophagoscopv is negative. 
It is a neurogenic manifestation and may be follonred by achalasia. As a rule, this 
type of spasm is secondary to disease or an altered state of other organs, and if 
it does not resolve spontaneously, satisfactory* relief can only be obtained by treat- 
ing the primary lesion. The similarity of the pain in these cases to that of angina 
pectoris is mentloncyl by Moersch and Camp (1934). D. E, Jackson and H. L. Jack- 
son (193(5) believe that alterations in esophageal and gastric tone (distention and 
shortening) arc the cause of angina pectoris. Expressed in another wav. those 
authors state that in thoir opinion *^^ngina pectoris is due to acute, spasmodic, 
incoordlnated contractions of the esophagus and stomach/’ Thev explain sudden 
death In this disease on the basis of reflex inhibition of the heart due to ga<? or 

They note that the ’aciito symptoms 
reUe\ Oil b> passing a stomach tube. As might bo expected, the pain 
of diapiiragmatlc licmia is often similar. An interesting studv of direct splanchnic 

(Conf’d 6oftom o/ nrart popr.) 
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iiitrathoracic portion of the stomadi iimnediateiy beJou* it are best 
visualized by fluoroscopy in tlic iicad-down, supine, right anterior oblique 
position. Tlie barium must be swallowed with the patient inverted. A 
definite diagnosis is made only by removing a bit of gastric mucous mem- 
brane just below the point of narrowing, through an csophagoscopc. 
This is usually at the level of the seventh dorsal vertebra (Findlay and 
Kelly; Ufonlchouse and iirontgomery; i\rarks, 1937). In Scliilling s case 
(1932), in a 75-year-old laborer, the condition was associated with a 
double aortic arch, the larger branch of which lay posterior to the 
trachea and esophagus. 

Other Congenital Defects. — Mucclii (1935) recorded a rare congenital 
anomaly in which a right aortic arch occurred posterior to the esophagus. 

Sauerbruch and Fick (1931) successfully removed an embryonic cyst 
of the esophagus which had caused serious dyspliagia, dyspnea, and 
palpitation of the heart in an undersized, poorly nourished boy 13 years 
of age. A plum-sized mass Avas found on the anterior wall of the esopha- 
gus, about 5 cm. above the cardia. This Avas excised Avithout opening 
the esophagus. Eecovery AA^as complete, symptomatically and roentgeno- 
logically, although convalescence Avas complicated by empyema. 

Kirklin’s (1932) demonstration, by roentgenography, of an instance 
of unusual prolongation of the esophagus beloAV tl)e diaphragm, em- 
phasizes tlie fact that there may be considerable Amriation (Barsony and 
Koppenstein, 1935) in the length of the intra-abdominal portion. Kirk- 
lin assumed a congenital anomaly in his case. Herzberg (1934) pointed 
out that the angle of entrance of the esopliagus into the stomacli may 
vary greatly. 

ACHALASrA OF THE CARDIA 


The Avork of Hurst (1925, 1934), Rake (1926, 1927), and Cameron 
(1927), focused attention on degeneration of Auerbach's plexus as the 
underlying pathologic change in practically all cases of so-called “idio- 
pathic dilatation,'' “cardiospasm," “phrenospasm," or “achalasia of 
the cardia." Their Avork has been quite generally accepted (e.g., 
Beattie, 1931; Scrimger, 1931; Etzel, 1934), although in Wright and 
Freeman's case (1934), Auerbach's plexus was said to be normal. As a 
rule, the vagus trunks are luiaffected (see EAAmld, 1907; Zaaijer, 1920; 
Etzel, 1934; and, for a AA^ell-knoAvn exception, Kraus, 1902). 

The cause of the degeneration in the fibers and ganglion cells of 
Auerbach’s plexus is not entirely clear. Partly on tlie basis of expcil- 
mental Avork and partly as a result of clinical and post-mortem observa- 
tions Etzel (1935, 1937) came to the conclusion that this degeneration 
it! dn'e to a chronic deficiency in vitamin Bj. Tlie occasional coincidence 
of mc'^acolon (Bignami, 1931; Ledonx-Lebard, Neniours-Augnsfe and 
1936- Martini and Comas, 1937), in ndiic). rc.aiona dcKonera- 
+• of Auerbach’s plexus is also present (Etzel, 1934, 193o, 1930, pro- 
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It has bBen suggested (Woiuack, 1938) that the vitamin deficiency may 
be secondary, rathei' than primary, but nevertheless EtzeUs observations 
are of the greatest interest. 

Mosher (1930, 1931, 1933, 1935) believes that the original process 
which leads to achalasia is a diffuse infiammatory^ infiltration which 
arises in the mucosa of the esophagus locally% or as part of a generalized 
infection, or as an extension from neighboring tissues or organs. Such 
a process might lead to destruction of Auerbach plexus and the clinical 
picture of achalasia or to stricture on a fibrotic basis. Miller (1930) 
reported success in treating two cases of achalasia onty after removing 
foci of infection. In the case of Messeloff, Shulman, and Buckstein 
(1928), in an 11-year-old girl the syonptoms were of only two months’ 
duration and followed closety an attack of whooping cough. The sy^mp- 
toms in a child seen by^ Nystrom (1930) followed diphtheria. Campian 
(1931) recorded a case of achalasia in a tabetic. 

Carlson, Boy^d, and Pearcy^ (1922) confirmed and extended OpenchoAv- 
ski’s observations on the reflex control of the cardia and lower esophagiis, 
thereby laying the groundwork for the possibility^' that clinical ‘ ‘ cardio- 
spasm” in some cases may^ he caused reflexly^ by^ distant lesions, such as 
disease of the gall bladder. 

Bohrer (1934), in searching for the explanation of the immediate re- 
lief, folloAving dilatation, of symptoms in a female infant, 19 months old, 
asked if there may^ not he an unrecognized fissure or ulcer in these eases. 
It is interesting to recall that Mikulicz (1904) compared his method of 
dilatation of the cardia (with a clamp or the fingers) to dilatation of the 
rectum for fissure-m-ano. However, in view of the fact that there is no 
characteristic pain in most cases, and, inasmuch as Rake and others have 
demonstrated the degenerative changes in Auerbach’s plexus, the pres- 
ence of a fissure or ulcer as the cause of a retention spasm does not seem 
very^ likety.'®' 


•Spasm artsin?: in the portion of the esophapcns between the cricophar>*npre\i£s ami 
the cardia without any intrinsic esophaceal lesion is described as simple nonsphinc- 
tcric spasm of the esophagus by McGibbon and Mather (3937). The diag^nosis is 
a dangerous one without the most careful investigation, as spasm of the esopha^is 
is common in association with grraver lesions. Simple nonsphincteric spasm mav 
be localized or diffuse; it may be transient, intermittent, or persistent in character. 
The radiological appearances are typical, and as a rule esophafroscopv is negative. 
It is a neurof^enic manifestation and may be followed by achalasia As a rule this 
type of spasm is secondary to disease or an altered state of other ofj^ans and if 
it does not resolve spontaneously, satisfactorj’ relief can onlv be obtained by treat- 
InK the primary lesion. The similarity of the Pain in these cases to that of angina 
pectoris ^ mentioned hy Moersch and Camp (inSt). D. E. Jackson and H. L. Jack- 
son (WSfi) heliove that alterations , in esophageal and gastric tone (distention and 
shortcnliiK) are the c.ause of foKina pectoris. Expressed in another n-ay. these 
authors state that in their opinion 'nnf^ina pectoris is due to acute sDa<;modir 
incoordinated contractions of the esophagus and stomach Tliev ey%la In sadden 
death in this disease on the basis of reto inhibition of the heSt. dul to |a s o? 
food entrapped under pressure m Uie esophafrus, Thev note that the acute svmntoms 

tube. As ndght be 


^ jutom ulsoraers 

fleld 0931) advanccd"evidencc‘‘thnV‘Wi^ ori?;in. Pollnncl and Bloom- 

lVe!4 a^at^^^^ with epjprastric dis- 

spasm of the csophamis.* In some patients^ a dfqt^nded hn^^^^ to reflex 

reproduced ■'heartlnim” even though no acid waJ^present a^cc7ns n•ith^h^?U^ 
(Coaf'd bottom of next papr.) 
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A fair!}' largo inunber of cases of aclialasia luivc been seen in infants 
and children. Among rcccjit inleresiing cases maj" be mentioned those 
of Rcbattu and Mayonx (1925) in a boy, 32 ^^ears of age, wlio had had 
symptoms from the time of ^veaning• of Hiiggstrom (1930) in a male, 
aged 30 years, Avhose symptoms began in childhood; and of Boppe 
f 193o) in a hoy 13 years of age, Avhose dysphagia of twelve years ^ stand- 
ing was relieved by a Heller extramucous esophagotomy. Phelps (1930) 
reported three cases in infants, all improved by bougienage. It is 
natural to label these congenital (e.g., Gonzalex, 1933), but possible 
factors, such as intrauterine or post -partem infections, or vitamin de- 
ficiencies, should not be lost sight of. Van Gilse (192S) suggested as the 
cause of the dilated csopliagus in liis small patient a birtli injury with 
damage to the vagus centers. Gerlings (1936) noted that in interpret- 
ing the fluoroscopic appearances it is necessary to recognize tliat in in- 
fants the esophagus is normally relatively large and there is much 
aerophagia (sec also, Aime, 1937) . When solid food is taken on weaning, 
the condition usually disappears. Gerlings thinks the infantile state 
may persist in some cases as ‘'congenital spasm of the lower esopha- 
gus/ 


Experiments have shown that in dogs complete division of one vagus 
nerve and partial destruction of the other result in a condition 'which 
simulates achalasia (e.g., Ozorio de Almeida, 1929; de Yasconeellos, 
1934). The vagus impulses apparently (1) increase tone and peristalsis 
in the esophagus, and (2) elevate and enlarge the cardiac orifice by con- 
tracting the outer, longitudinal muscle coats (see von Mikulicz, 1903; 
Sci'imger, 1931). When Aiicrbacl/s plexus is partly or wholly de- 
stroyed, the esophagus becomes irregularly active and later quiet, and 


observation of '^heartbui'n” in patients with achlorhs'ciria. Vinson (192,)) stated that 
esophageal obstruction, especially cardiospasm, should always be suspected when 
there is epigastric pain which suggests gallstone colic or angina pectoris. On tlic 
other hand, this type of pain just as well may be caused by spasm secondary to 
ulceration of the esophagus (Barcla3% 1915; Connolly, 1934). 

AVallis (1934) described a case of functional spasm of the upper esophagus in an 
infant during the first year of life. Carlson (1922) gave an account of temporary 
local spasm with clyspha^in in a laboratory worJeer whose pharjmgeal and esopliageal 
mucosal membranes were burned with sodium hydroxide. Friedrich (1934) described 
an instance of diffuse esophageal spasm due apparently to compression of the ninth 
nnd tenth cranial nerves and the medulla by advancing osteitis fibrosa at the base of 
the skull. McGibbon (1935) and others have reported cases of dysphagia with 
»inemia which should be kept in mind when no organic cause for the distressing 
t:\miT>toms can be found. The syndrome, which occurs as a rule in young women, 
fe to be due to a deficiency of vitamin Bi, and responds readily to dilatation 

of the esophageal entrance and the administration of large doses of iron and a well- 

balanced diek T M 1 f 

+These voung patients, and occasionally older ones, sometimes exhibit esophageal 
Minn ires which seem to be clue to improper functioning of the y^agus fibers, but wh cb 
fit into the usual picture of achalasia. Kelly 09'^. ^99 consecutive 

^'ntrmsies on infants and young children, found in three male subjects great dila- 
atrophy of the musculature of the esophagus ^elon 
tation a rmnUn instead of being obstiaicted was unusij<ill> vide open. The 

trachea. The carclia, msieaci or he reproduced drawings 

f rom^thesT most ^not IHcnSne : 

rfeUs" o? ASeSach-i pfixus POt 

the cells similar condition in a woman, aged (5- tinwn but 

fine” The 
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the cardia fails to open normallj" in response to an oncoming holns of 
food (e.g., Tamiya, 1929; Tamiya and Tamura, 1931). The role of the 
sympathetic fibers is not entirely clear, but it seems likely that hi general 
they regulate the activities of the vagus and that they are responsible 
for the tone of the circular and oblique smooth muscle fibers in the region 
of the cardia (Ohsaiva, 1933), 

Other factors vliich have been brought forward as of etiologic im- 
portance in achalasia may be secondary; for example, overaction, faulty 
action, or position of the diaphragm. Jacl^son, in his books (190T, et 
seq.), Bassler (1914), Joannides (1929), Peroni (1937), and a few 
others speak of phrenospasm as a possible cause of the disease. It should 
be noted that Jaclcson does not exclude other possible causes, but lie 
believes the disease as a rule to be ^‘simply the failure of the dia- 
phragmatic pinchcock to open normally in the deglutitory cycle. Mac- 
T.eod (1937) reported a ease in which a high left diaphragm, which ap- 
parently was elevated by distention of the colon and fundus of the 
stomach, seemed to distort the lower esophagus enough to cause partial 
esophageal retention. Graham, Singer, and Ballon (1935) reproduced 
the film of a patient who developed typical ‘'cardiospasm^’ two months 
following left phrenicectomy for bronchiectasis. The significance of this 
unusual observation (Balloon, Wilson, Singer, and Graham, 1930), is not 
clear, but, at any rate, phrenospasm can scarcely have been the cause of 
the condition. Furthermore, it is well known that paralyzing the 
phrenic nerve does not relieve achalasia. On the contrary, in the case 
of semisolid and solid foods, the emptying of the esophagus is aided 
normally hy the milking action of the crura of the diaphragm (Fulde, 
1934). Most observers (e.g., Barsony and Wald, 1938) agree that in 
achalasia the initial obstruction is below the level of the crura of the 
diaphragm. If the vagus fails, because of damage to Auerbach’s plexus, 
the oncoming food collects in a somewhat atonic esophagus, and the 
cardia, possessed of its normal tone, does not open, even though the 
diaphragm is active. Later on, the diaphragm may be of considerable 
importance in aggravating the condition because, if the disease has 
progressed sufficiently, the dilated esophagus hangs over its sharp edge, 
in this way forming a dependent un drained sac which by h 3 ''drostatie 
pressure distorts and collapses the channel into the stomach. iSIosher 
(1927) concluded that the pressure of the expanding lung tips and the 
obliquity of the hiatal portion of the esophagus have much to do with 
iiTCgulai'ities of emptying. In the worst cases the esophagus maj" become 
tortuous and S-shaped and the lowest loop may hang far below the 
diaphragmatic hiatus and cardia (Heyrovsky, 1912; Lambert, 1914; 
Serhngei\ 1931), Naturally, in such a case the secondaiy mechanical 
factors, distortion and gravity, far outstrip the original achalasia as 
elements of importance in the ohstructioii. AiU’ treatment which fails to 
lake them into consideration is futile. 
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Milch oi‘ tlie edoma, fibrosis, and ulceration which occurs in achalasia 
results from obstruction, stasis, and putrefaction (e.g., E, E. Graham, 
1919; Charbouncl and Masse, 1932). The diverticula wliich not infre- 
quentl}’ form in cases of aclialasia may be the result of stasis, although 
it is just as reasonable to say that the diverticula were present first and 
caused the spasm of the cardia reflexly (sec Fitzgibbon, 1928). 

A considerable number of reports have appeared from time to time 
which encourage the use of drugs in the diagnosis and therapy of vailoiis 
spastic and atonic states of tlie esophagus, including aclialasia. Papav- 
erine hydrochloride, which acts directly on smooth muscle to diminish 
its tone, appears to have a favorable effect in some early cases of acha- 
lasia (Stein, 1915). In a case of '' cardiospasm ' ' Howarth (1922) 
slated that 4 gr. of j^apaverine injected subcutaneously caused almost 
immediate relaxation of the cardia and the whole bismuth meal was in 
the stomach within five minutes. Doumer and Cuvelier (1937) found 
this drug, given by mouth, one-fourth hour a.c., t.i.d., 20 drops of 2 
per cent solution, undiluted, very effective for relief of spasm in 
achalasia., ulcer, or carcinoma. On the other hand, Tamiya, Kawashima, 
Inada, and Fuzimura (1929) stated that in two of their patients the 
dilated esophagus did not empty after papaverine alone, even though 
the peristalsis increased and the tone of the lower esophagus and cardia 
decreased. Only if adrenalin or a sequence of papaverine-adrenah'n 
were used did the barium pass into the stomach with certainty. If 
adrenalin was injected first, papaverine failed to empty tlie esopliagiis. 
Guns (1928) found that in normal human beings atropine produces 
spasm in tlie region of tlie cardia. Atropine and belladonna appear to 
be of no use in achalasia, although they are often beneficial in spasm of 
tlie esophagus at higher levels. 

The experiences of Canfield (1937) are worth noting. In two cases 
of achalasia complicated by veiy serious esophagitis the inflammation 
was gradually improved by washing the esophagus out daily for an 
extended period. In both cases dilatation was eveutmlly earned out 
safely, with complete relief of all symptoms. Bull (1925) and others 
have emphasized the importance of thorough cleansing of the esophagus 
before any operation for achalasia, or, for that matter, before any 


operation on the gullet. 

In Ameinca, surgical relief for intractable achalasia has been re- 
sorted to less often than in Europe. It should be noted, also, that even 
in Germany Lotheissen (1934), in an extensive experience covering a 
period of many years, has ne%’er found operative methods necessary, al- 
thou^’h he remarks that if he did not succeed by dilatation in a case 
ha wmilrl use them. Possibly the re.sults obtained by repeated dilatations 

r“n better the evereee here than ehroed (Pl™.ne,. 
qniithies 1930; Nagel, 1936, 1938). It is quite certain, iourIi, tl.at a 
S farge number of chronic invalids, perhaps one to three m every 
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large city, deserve further treatment by operation. These patients, 
with large, dependent esophageal sacs, usually have been dilated with- 
out permanent relief, and, as noted previously, the mechanical situation 
is such that little could be expected except by operation. The i\Iikulicz 
(1904) method of dilatation with the fingers or an instrument, intro- 
duced from the stomach, is ineffective except in uncomplicated cases in 
which endoscopic dilatation by a bag would do just as well. AVendeFs 
(1910) open esophagoplasty, and Heller’s (1913) extramucous esopha- 
gocardioplasty, when used in the advanced cases, can only be successful 
if the redundant esophagus is straightened out by pulling its sagging 
lower portion from the thorax into the abdomen. 

The Heller operation still has many advocates, especially in South- 
ern Europe (e.g., Delbet, 1929; Oberthur, 1931; lacobovici and Hanga- 
nut, 1931; Charbonnel and Masse, 1932; Soupault and Hamburger, 
1933; Fieri, 1933; Desplas and Camelot, 1937). Zaaijer (1929) had 
no deaths following eight Heller operations, and Rieder (1931) none in 
six. In 1933, Ohsawa reported 6 successful Heller operations by the 
transthoracic route; there were no failures. A^ery few late reports ai’e 
available on these operations, but the emphasis which some authors 
(Fruchaud, 1934; Desplas and Aime, 1936) placed on the neces- 
sity for maldng a very long extramucous incision indicates that there 
have been unsatisfactory results. Charbonnel and Masse note that Del- 
bet’s patient required a second operation. In a few cases cicatrization 
has occurred, narrowing the lower esophagus and necessitating esopha- 
gogastrostomj^ (o.g., Kiiss, 1936). Two of Turner’s patients (1931), 
operated upon by the Heller technique, had recurrences and one of 
these was subsequently cured by an open cardioplasty of the Heineke- 
Mikulicz type. Knight (1936) was disappointed in the results of two 
Heller operations. Scrimger (1931) recorded a successful result by 
this method, but another patient died of mediastinitis following inad- 
vertent perforation of the mucosa. Thereafter, in three cases Scrimger 
simply freed the esophagus, brought it dovm and straightened it out, 
and cut the crura, as first suggested by Bassler (1914) and subsequently 
practiced by Charbonnel and Masse. The results were good and he be- 
lieves the extramucous esophagocardioplasty portion of the Heller opera- 
tion is not essential. Turner (1931) operated upon five patients by 
the metliod of the French surgeons (Tuffier, 1922; Hartmann, 1929), 
loosening the esophagus and bringing it do^^m without incising the 
muscular layer, and only one patient obtained anything like permanent 
relief, but it should be noted that he did not divide the crura of the 
diaphragm. 

The operation which has found most favor in Enrope has been 
Heyrovshw’s (1912') csophasofrastrostomy by the abdominal route 
Fromme (1929) said that it carries a negligible mortality. Hii-r^- 
strbm’s (1930) collected statistics arc of -n-cat interest; Hcyrov.sln’-'’s 
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operation had been done in tAvcnty-ninc cases 1)}' thirteen operators^ 
Mith no deaths and with good functional results in all. According to 
Haggstroin, the same operation when done by the llioracic route had 
resulted fatally in two of 5 cases; an additional patient developed em- 
2 :> 3 "ema postoj^erativel^^ but recovered. In another patient, operated 
upon by the transthoracic route (JBreilnei*, 11)30), adhesions were dense 
and the exposure imperfect. The j)atieiit recovered from a localized 
enip 3 ^eina, but the functional result of the anastomosis was poor. The 
author thought that the abdominal a 2 :)i)roacli would have been more 
favorable. On the other hand, von Habercr (1930) was unable to com- 
])lete an Heyrovsky opej'ation Uie abdominal route. At a later left- 
sided thoracotonw, it was seen that the dilatation began a hand's breadth 
above the diai^hragm. A successful esophagogastrostomy was performed. 
Naegeli (1930) referred to a fatal transthoracic esophagogastrostoni.v. 
Six Heju’ovsk}" esophagogastrostomies via the abdomen were performed 
successfully^ by'' Turner (1936), although one patient required a sec- 
ondaiy operation because of closure of the stoma; in the same article, 
Kniglit reported three more sntisfaetoiy esophagogastrostomies; another 
favorable case was referred to by' Nehrkorn (1930). 


It is plain that, when an esophagogastrostomy' is done by' the abdom- 
hml route, the operator of necessity' must enlaige tlie liiatus, mobilize 
the redundant lower esophagus, and bring it well below the diaphragm, 
before lie can make an anastomosis easily' and safely'. In this way^ the 
esopliagus is automatically' straightened and tlie crura may^ be divided. 
jMuch of the success of this operation is undoubtedly' due to tliese fac- 
tors. In a few instances reference is made to the necessity' of making 
a large anastomosis and to tlie importance of leaving no spur behind 
which esophageal contents can stagnate. Such cautioning statements al- 
way's indicate imperfect functioning which the autlior tliinks can be im- 
proved upon. 

In the operation b.y Lambert (1914) the redundant esophagus was 


brought doAvn into the abdomen and sewed all around to the diaphragm. 
Through a gastrostomy' opening, a long clamp was partly^ closed wilh 
one blade in the esophagus and the other in the stomach. The handles 


were brought out of the wound and gradually' approximated. The clamp 
slouf^lied through on the ninth postoperative day'. An x-ray' study', 
four months later, showed that the esophagus emptied well and Avas much 
smaller. Lambert’s operation resulted in a sort of '' Finney pyloro- 
plasty^ which proA'ides a large anastomosis AA'ithoiit a spur. This same 
effect was obtained by Frey (1932, 1938), who, by a traiistlioracic ap- 
nroach freed the greater curvature of the stomach and sutured a broad 
enrface of fundus against the anterior half of the dilated lower osopha- 
ons witlioiit tension. He then opened tlic anterior wall of the slotnaeli, 
SL the broad spur he liad fashioned, and sewed it all arm.nd ft-on, 
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way. The anterior wall of the stomach was closed and the anastomosis 
was placed below the diaphragm. No drainage was used; fluid did not 
accumulate in the pleural cavity, and the result was excellent. 

Grondahl (1916), Bull (1925), Scaudinaviaii surgeons, and Watts 
(1923), of Virginia, performed abdominal cardiojilasties by a technique 
similar to Finne 3 ^’s for the p 3 dorus. Bull emphasized the importance 
of widening the hiatus b}" severing the x^iHars of the diaphragm and of 
straightening the esophagus out and bringing the lower x>ortion into 
the abdomen, where it was sutured to the diaphragm. The anastomosis 
was then done below the diaphragm, using a U-shaped incision which 
made a wide opening without a spur, and was veiy satisfactoiy. Four 
operations of this kind have been reported in this countxy, tAVO by 
Churchill (1935) and tAVO by Womack (1938). On the Avhole, this pro- 
cedure appears to be safe and gives the best results of an 3 ' proposed. 

Except in j)atients of the extreme doliehomorphous t 3 "pe, the a!)- 
dominai approach for operations at the eardia is not particularlA" dif- 
ficult for surgeons A\dio are accustomed to Avork high in the upper ab- 
domen (see Herzberg, 1934). Onl 3 ^ rarel}^ is it necessaiy to mobilize 
the seventh, eighth, and ninth cartilages on the left (see j\IarAvedel, 1903, 
and description of OhsaAva's technique later in article). Usuall 3 ^ a 
midline incision from the ensiform to the umbilicus and mobilization 
of the left lobe of the liver b 3 ^ dividing the coronar 3 ^ ligament (Lambert, 
1914) give adequate room in A\dnch to AAmrk. The I'edundaut esophagus 
can easiB^ be brought into the abdomen. Sauerbruch and his pupils 
(see Krauss, 1933) are the strongest adAmeates of the ti'ansthoracic 
operation. Gi'egoire (1932) and Braine (1932) haA^e used an extra- 
pleural, extraperitoneal approach extenslA^el}" and AAuth satisfaction : 
a U-shaped incision is begun paravertebralh" over the left eighth rib, 
curved doAviiAAmrd to the twelfth rib, and back up to the eightli in tlie 
posterior axillary line, resecting the tAvelfth rib, dividing the elcA^enth 
anleriorlA^ and posteriorly, and the tenth and ninth posteriorB’* only. 
By dissecting extra pleur ally and extraperitoneally, excellent exposure 
is obtained of the loAver esophagus, diaphragm, and eardia, according to 
the authors. Braine reported six successes and no failures AAUth Heller's 
o]>eration, using this exposure. 

Another type of operation Avliich at first thought seems promising 
aims to interrupt the sympathetic impnlses Avhieh flow to the region of 
the eardia. If sympathetic innervation is responsible for normal tone 
at the cni'dia. division of the sympathetic fibers might relieve obstrnction 
in achalasia by paralyzing the constricting mnsclc there. In 1934, Craig, 
iMoorsch, and Vinson snccessfnlly Irenlcd a patient Avith intractable 
cavdiosivasm, accompanied by pain in the left chesl, shoulder, and arm, 
hv bilaloral cor v i col horn cic svinpathotic gang! ion octomA’. As a result 
of timir experiments on cats, Kniglil and Adamson (1935) heenmo con 
vinced that denervation by excising tlm loft gastric artery and llie im- 
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mediately adjaccJit omental tissues running up to tlie base of the esopha- 
gus should remove the sympathetic control of the cardia and cure 
aclialasia. In tlieir cats, bilateral vagus excision resulted in achalasia, 
but, if the thoracic sympathetic cliains v’cre removed at the same time 
bilaterally, no obstruction occurred. They reasoned, therefore, that the 
activity of the sympathetic fibers is essential for obstruction. In the 
eats, after production of achalasia by bilateral excision of the vagi, a 
celiac sympathetectomy gave complete relief from the obstruction, as 
shown by fluoroscopic studies. Eight patients with achalasia were 
operated upon similarly (four of these hy Adamson), but the results 
were not very good (Turner and Knight, 1936). Two patients of 
Souttar^s (1935) were benefited by the operation. Stubbe (1937) also 
reported an improvement; the esophagus was still dilated ten months 
after operation, but barium entered the stomach freely. It is interesting 
to note that sympathetic denervation, as carried out by Adamson and 
Knight, does not result in regurgitation from the stomach into the 
esophagus. 


Carlson, Boyd, and Pearcy (1922) and Caballero (1923) demon- 
strated in dogs and cats a motor and inhibitory innervation of the 
cardia and lower esophagus via the splanchnic nerves (see also Fulde, 
1934). This urns further substantiated bj’ Woollard (1935), but he 
warns the surgeon against expecting clean-cut results from surgery in 
this field. His anatomic studies, extended hy Mitchell (1938), show 
that sympathetic fibers may reach the esophagus in at least three ways: 
(1) from above, having entered the vagi from the cervical s^unpathetic 
chain; (2) from the inferior cervical and thoracic sympathetic ganglia 
(onl 3 ^ a few fibers); (3) from the celiac plexus, from which fibers may 
travel in company" witli the left gastric arteiy to the region of the cardia. 
Prom the work of these authors, it seems unlikelj" that any operation of 
reasonable magnitude will effective!}^ remove the s^’^mpathetic suppb" 
to the cardia. Furthermore, it seems doubtful to me that denervation 
would benefit patients with advanced degrees of the disease in which the 
mechanical factors arc prominent; whereas, in the earb^ cases endoscopic 
dilatations are more easib^ carried out and are at least as effective. 


On the basis of experiments on dogs, de Francesco (1934) concluded 
that, by injecting alcohol locally or by interrupting all of the nerves 
stripping off the longitudinal muscle layer, he could produce a loss 
of tone and peristalsis of the lower esophagus, and also, temporarily, 
of the cardia. Pecalde (1932) cured three out of four patients oper- 
ated upon by stripping away the longitudinal muscle layer; the other 
mtient died of subphrenic abscess, the result of perforation of the 
mucosa at operation. Mitchell (1938) is of tlic opinion tliat the i.npro^T- 
ment in Reealdcts patients may he duo to inechanical rntlior thnii nemo- 


logical effects. 
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The iini)ortance of the differentiation of achalasia from carcinoma, 
cicatricial stricture, impacted foreign body, epicardial diverticulum, and 
hiatus hernia is discussed by Mikulicz (1904), Plummei' (1912), Vinson 
(1923, 1936, 1938), Vinson and Moerscli (1928, 1935), and B-oessler 
(1935), 

diverticula 

Phalangeal diverticula are not, of course, esophageal lesions, but the 
sacs hang down against the esophagus and for practical purposes may 
be considered as such. They outnumber true esophageal diverticula, 
but nevertheless are comparatively rare. These pouches are hernias of 
the lower pharyngeal mucosa which protrude, usually in elderly males, 
through a weak spot between the muscle fibers, usually in the midline, 
immediately above the cricophaxyngeus muscle (Moynihan, 1932; 
Lerche, 1936). 

Credit for the reduction, almost to the vanishing point, of the mor- 
tality rate following surgical removal of these sacs must be ascribed to 
the special interest shown hy American surgeons (i^Iajm, 1910; IMurphy, 
1916; Judd, 1918; Judd and Phillips, 1934; Lahey, 1933, 1937; Lahey 
and Hoover, 1937; Gaub and Jackson, 1915; Torek, 1921; Eliason, 1923; 
Babcock and Jackson, 1931, 1936; Perrone, 1936; Eliason, Tucker, and 
Thigpen, 1937), but the very important contribution of the two-stage 
operation was made by the German, Goldmann (1909). The danger of 
mediastinitis, originally a serious hazard folloAving the one-stage opera- 
tion, is no longer great for those who are patient enough to cari\y out 
a specialized technique with nicety. However, for maximum safety to 
the patient in any case, and for the occasional operator in this field 
in all instances, the two-stage procedure is advisable. 

Careful roentgenologic and esophagoscopic studies are indispensable 
before operation. In several instances of carcinoma an erroneous diag- 
nosis of phaiyngeal diverticulum has been made (Clerf, 1932). Car- 
cinoma has been diseovei^ed in the sac of a pharyngeal pouch (Raven, 
1933). 

The elderly patients are often in a state of poor nutrition. Vinson 
(1925) advised against preliminary gastrostomy, but said that by a 
suitable technique a silk thread can always be passed, after wdiich a 
catheter may be guided into the stomach for preoperative feedings. 
Local anesthesia is all that is necessary (Sturgeon, 1929). A catheter 
in the esophagus helps lead the operator to the sac. A bougie (Kingman, 
1923) or an csophagoseope (Gaub and Jackson, 1915) within the sac 
itself is a still better guide. Whether a one- or two -stage operation is 
used, it is very important to dissect the pouch out completely so that 
a residual pocket will not be left. It is equally important not to narrow 
the lumen of the esophagus by excising a portion of the iiomal wall. 
A stomach lube (IMotliony, 1935) or esopliagoscope in tlie csopliagns at 
the time of removal is of assistance in ]n’Ovcnting this. Por about ten 
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days after operation, patients should be fed by a tube passed through 
the nose into the stoma cli (Krckcl, 1923; Crile fuul Dinsniorc, 192‘1). 
If there is tendency toward spasm or stenosis, postoperative dilatations 
sliould be carried out at inteiTals for a year or more. Laliey (1933 
1930 found this quite often necessary following his two-stage opera- 
tions; whereas, Jacksoii and Jackson (1933), and Eliason, Tucker, and 
Thigpen (1937) reported no obstructive symptoms after tlic one-stage 
operation aided by tlie esopliagoscope. 

For patients in Avliom operation is refused or contraindicated, ]\roevsch 
and Judd (1934) advised the periodic jmssage of sounds, a lliread al- 
M^ays being used as a guide. For patients wlio are not good subjects 
for a complete operation, the expedient of Liehl (1910), Schmid (1912), 
and Konig (1922) of freeing tlie sac and fixing it in a cephalad direc- 
tion so that it will drain may be used. Eccurrcnce is common after 
this operation (see Jackson and Jackson, 1933), hut a few symptomatic 
cures have l)eeu obtained in a very safe manner (e.g., Schwarz, 1935). 
For small pharyngeal diverticula, Lotheissen (1931) used Girard s 
(1896) method of progressive infolding of the sac with two or three 
purse-string sutures, followed by a transverse row and the suturing of 
the stump against tlie tliyroid gland (see also Bevan, 1917, 1921). 
Inversion of the sac into the pharynx, with or witliout the removal of 
the sac transorally with a snare (McClure, 1934; Boss, 1937), may 
lead to serious consequences from laryngeal obstruction. 

Oehlecker (1937) reported an unusuall}" large pharyngeal diverticu- 
lum in a male, aged 70 years, who had had dyspliagia for twenty years. 
At the first operation, the neck of the diverticulum was divided, the 
pharynx closed, and the sac drained by a tube in the right supra- 
clavicular fossa. Because of the foul discharge, tke pouch was later 
pai'tiall}^ removed through a right posterior mediastinal approach. At 
a third operation, the remainder of the sac was excised, buf pnen?nonia 


resulted in death. 

Guisez (1925) and others have expressed the opinion that most diver- 
ticula of the midesopliagus arise as the result of contraction of adjacent 
scar tissue, usually tuberculous. He saw one case in the upper tliird 
which resulted from a bullet wound; as the sinus cicatrized, a diver- 
ticulum formed. Herzog (1933) presented two examples in which trac- 
tion diverticula were seen to arise following roentgen therapy for intm- 
Ihoracic tumors. He explained them on the basis of regression of exuda- 
tive inflammation about tlie esophagus, with resulting traction on tlic 

walls by sear tissue. . • i 

Wallace (1937), hi a study of twenty -six cases of traction diverticulum 
of the midesophagiis, foimd that more than one-third of the palionls 
Ind symptoms (pain in six, dyspliagia in six, hemafomcsis m ilnvo). 
Some of the smallest sacs oaused Ironble and some of 11, c largos . non . 

(..fr., Hccork. ,930: no,,l<ov«,. »3S, SOOIcv,,,,,. S.,„. 
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piro, and Wallace, 1932) are under the impression that symptoms arc 
usually absent in this lesion. Sturtevant, Shapiro, and Wallace and 
Lotheissen (1931) emphasize the occasional occurrence of complications, 
such as cancer or perforation udth mediastinitis or pulmonary gangrene. 

Guisez (1925), Jackson and Jackson (1933), and Macmillan (1935) 
ascribed pulsion diverticula of the lo^Yer esophagus to the effects of in- 
creased esophageal pressure secondary to obstruction lo\Yer down, as 
from achalasia, congenital webs, or inflammatory stenosis. Elward 
(1936) reported a case in a patient with an hiatus hernia. The asso- 
ciation of diverticnlnm with achalasia, and the possible interdependence, 
was pointed out by Hurst (1925), M. K. Smith (1928), and Lotheissen 
(1931). On the other hand, L. A. Smith (1928) found among nine 
patients with diverticula of the thoracic esophagus only one in whom 
there was any evidence of achalasia. Schmidt (1936) considered sev- 
eral small diverticula found incidental!}^ at autopsy in a boy, aged 7 
years, to be congenital in origin. Lcrche (1936) believes that diverticula 
usually arise in certain areas along the wall of the esophagus where the 
imbrications of muscle fibers are thinnest, in this way affording dimin- 
ished resistance to increased intraesophageal pressure. 

When diverticula arise immediately above the diaphragm, diagnosis 
may not be immediately apparent, and even following roentgenographic 
and esophagoscopic studies there may be confusion with hiatus hernia 
or congenitally short esophagus (Maries, 1937). Haenisch (1923) found 
in his case that a stomach tube always curled up in the right-sided sac; 
whereas, in every instance of right-sided hiatus hernia which he had 
seen, a tube passed readily into the portion of the stomach below the 
diaphragm. 

When diverticula occur in association with achalasia or other ob- 
structive lesions, instrumental dilatation of the esophagus will often 
relieve all S 5 ^mptoms (Hurst, 1925; M. K. Smith, 1928; Jackson and 
Jackson, 1933; Nissen, 1934), but if difficulties persist surgical inter- 
vention is occasionally justified. On the basis of experimental work, 
(lOssct (1903) and Lotheissen (1908) sxiggested that the distress which 
accompanies large epiphrenic diverticula might he relieved by trans- 
diaphragmatie anastomosis of the sac with the fundus of the stomach. 
According to Heyrovsky (1912), this was actually done by Lotheissen, 
hut T was unable to find the account. Lotheissen (1931) referred briefly 
to his case and also noted that esophagogastrostomies, supposedly for 
diverticula, were carried out by Sauer]>ruch and Henscheii. * Von 
Ilackcr and Loihci.ssen (1926) noted the successful removal by Willy 
Clever of a sac from the lower portion of the esophagus. Clairmont 
(1924) excised a hen s-egg-sizecl epiphrenic diverticulum in a woman, 
aged 43 yc«nrs. The sac and adjacent esophagus were displaced into the 
peritoneal cavity, the pouch removed, and the defect .sutured in lavers 
with recovery. Sauerhruch (1927) reported three successful eases: 
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(1) a divcrUciilnm of the lower eso])liagus, the size of two adult fists, 
ill a male, aged 51 years, removed in two stages Iiy anterior mediasti- 
nolomy; (2) a pezdorated traction diverticulum, removed by way of a 
posterior inediastinotomy following the drainage of an abscess of the 
lung’, whicli it Jiad caused, in a female, aged 27 years; (3) a large 
epiizJirenic diverticulum in a woman, aged 4S ycavs, with severe cardio- 
s])asm ot long standing, excised, the defect closed in two layers, and a 
tlap of paz'alyzed diapliragm sewed over tlie suture line. In this case 
the sac was removed instead of anastomosing it to the stomach because 
llie lower pole could not readily be approximated to tlie fundus. The 
symiztoms of cardiospasm were completely relieved by the removal of 
the diverticulum. 


Quartero (1931) reported the successful removal by P. A, Vos of 
very large diverticulum from a male, aged 40 years, who had suffered 
from dyspliagia since the age of 5. The immense sac lay against the 
dome of tlie diapliragm. Because of its position on the right, it was 
impossible to unite it ndth the stomach. The resection was carried out 
by removing the tenth and eleventh ribs posteriozdy. The neek was 
closed with a double row of sutures. After eigJit days, a fistula appeared 
in the wound, but it healed eventiiall}", and 6 months later the patient 
was well. Barrett (1933) recorded a successful resection by AY. H. C. 
Romanis in a woman, aged 59 years, who for two j^ears had suffered 
from a sense of fulness in the chest and progressive loss of weight. A 
large pouch was seen by x-ray, with tlie neck at tlie level of the seventh 
rib posteriorly. A right-sided pneumothorax was given and two days 
later ether was administered iiitratraeheally. A bougie was passed into 
the sac and left there as a guide. By a transpleural exposure through 
tlie sixth interspace, the sac was found to open by a wide mouth into 
the right side of the esophagus, above the level of the azygos vein. It 
was thick and fibrous and stretched vertically downward for inches 


along the esophageal wall. After freeing it, the neck was ci’iished with 
a Parker-Korr clamp, divided with a diathermy knife, and closed with 
two layers of catgut sutures. A small flap of the parietal pleura was 
cut to cover the suture line and the thorax was closed witliout drainage, 
with lungs expanded. Atropine was provided in large doses for forty- 
ei<^ht hours, and the patient was fed through a transnasal gastric tube 
for nine days. Fluid accumulated temporarily in the right pleural 
cavity, but was reabsorbed. The patient was well six months later and 
roentgenography showed a normal esophagus. 

■Rv inverting a tlmmb-sized diverticulum into the lumen at the level 
r flip root of the lung, Turner (1936) attempted to avoid the dangers 

1 onenC the esophagzzs. He 4ed a posterior extrapleural appzuach, 
accidontallv n„d tl,« patient clicti ot a aevero 
V 'reSmonia and »n,„ycma niti, a b.,nel,«pi™.al fiat,, la. M 
aSopss^ ,I,c infoWed divcrllcuiiim was !o„nd to imve taao"' ■' • 
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prominence. Portis (1921) reported on an epiplirenie diverticulum for 
which surgical removal seemed indicated. Lahe}^ (1937), carrying out 
the suggestion of Konig (1922), approached a troublesome mediastinal 
diverticulum transpleurally and sutured the liberated sac in an inverted 
position so that it remained empty. This appears to be a simple, safe, 
and effective procedure, probably’' applicable onl}^ to small thoracic diver- 
ticula. 

BENIGN TUMORS 


By 1932, according to Patterson, only 61 cases of benign tumor of the 
esophagus had been reported, of which 26 were polyps, 8 papillomas, 
2 fibromas, 2 lipomas, 1 lipomyoma, 8 m3mmas, 6 leiomyomas, 2 ade- 
nomas, 1 hemangioma, 3 epithelial cj^sts, 1 dermoid cj^st, and 1 aberrant 
thyroid. A rather large number of the growths had been found inci- 
dentally at autopsy, but others had caused dysphagia or obstructive 
d^'spnea. Several of them were regurgitated with dramatic results. In 
Patterson’s own case, in a male, aged 54 years, a mass repeated^ came 
up into the back of the throat, then disappeared. The tumor, a m^^xo- 
fibroma, was found to be attached to the left wall of the esophagus, 
2 cm. below the pharjmx. The narrow pedicle was severed with some 
difficulty with forceps. In the ease of Garretson and Hardie (1928), 
a pedunculated fibrolipoma, 15 cm. long and 1.5 cm. in diameter, was 
vomited up during a Baranj^ test and was removed with a tonsil snare. 
The authors remarked that the dragging action of peristalsis tends to 
elongate such masses. Weyrich (1933) reported an autops^^ on a man, 
aged 58 years, who, without premonitorj^' sj^mptoms, strangulated sud- 
denly. Attached to the wall of the esophagus at the level of the first 
thoracic vertebra was a lipoma with a narrow neck which extended 
upward for 9.5 cm. to the entrance of the larynx. Here the swollen, 
edematous end of the tumor had blocked the airway.’^ Chitty (1938) 
presented a Chinese male, aged 26 years, who, during a fit of coughing, 
expelled a long, fieshy polyp for a distance of seven inches heyoud his 
teeth. The pedicle, attached at the junction of the pharjmx and eso- 
phagus posteriorly, was severed after opening the esophagus by a cerv- 
ical incision. Healing was delaj'cd by suppuration, but the outcome was 
good, without stricture. 

Oinsbiirg (1931) noted that papillomas of the esophagus are usually 
single and pedunculated; however, in two cases, including liis own, tliey 
had been multiple. He had removed them, relieving the dysphagia. 
Hunt (1937) added a similar case of papillomas in a woman, asred 70 
yeans, who because of moderate dysphagia had passed a stomach tube 
on herself for a period of thirty years. Whether or not the result ing 
chronic inflammation liad an ofiologic bearing was questionable. 
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In reporting two cases of myoma of the esophagus associated with 
diverticula, Stewart (1931) suggested that meclianieal effects due to the 
presence of tlie myomas may have caused the diverticula. In an autopsy 
on a male, aged 74 years, multiple, pea-sized myomas were found at the 
junction of the upper and middle thirds of the esophagus (Eosc, 1936). 
Moderate obstruction, dilatation and hypertrophy above them, and some 
hypertrophy belo^v them were thought possildy to be the result of dys- 
function of the muscle-nerve mechanism brought about by the presence 
of the tumors. 

Moerscli and Broders (1935) reported an adenoma, one of the rarest 
of the benign tumors of t])e esopliagus, in a male, aged 48 years, who 
also suffered from a duodenal ulcer. Eleven months after the original 
observation, no advance was to be seen in tlie extent of the lesion. The 
patient did not elect surgical treatment. 


Cabot case No. 23491 (1937) records the story of a girl, aged 19 
years, who had liad pain over the lower sternum for two years and 
difficulty in swallowing solid foods for S montlis. Eoentgenography 
showed at the level of the fifth to eighth dorsal vertebrae a round, soft 
tissue mass wliieli seemed attached to the esophagus and pulled it to the 
right. The mucosal relief, however, appeared normal. At operation, 
by a right transpleural approacli, the tumor was shelled out of the wall 
of the esophagus without injury to the mucosa. It was a firm, fibrous, 
perfectly encapsulated fibroma which microscopically presented whorls 
of cells and palisading, suggesting a neural origin. There were no 
mitotic figiii'es. 

In an autopsy on a patient with cirrhosis of the liver, Carnot, Rachet, 
and Delafontaine (1929) found in the midst of many venous varices 
of the lower esophagus a lentil-sized, multilobed, pedunculated arterial 
nevus. The authors referred to Bouchard, Claude, and Gilbert, all of 
wliom related arterial nevi, especially the cutaneous ones of the trunk, 


to cirrhosis of the liver. By the application of radium, Guisez (1913) 
cured an angioma which had almost completely obstmeted the lower 
esophagus in an elderly male. Broders, Vinson, and Davis (1933) 
described a case of hemangioendothelioma of the esophagus in a female, 
aged 76 years. She had had dj'sphagia and substernal pain for six 
weks. X-ray and esophagoscopy showed an infiltrating lesion invading 


the left anterior wall of tlie lower esophagus. 

For benign pedunculated tumors of the esophagus, Lotheissen, as 
n'lvlv as 1899 recommended removal through an esopliag<>s^^op^- Von 
PTacker and Lotheissen (1.926) noted that even the benign growths often 
n^iir Tiie tiimors mnst bo removed compietely, bxit tlic osop ia<Tij.s 
not L P rforated doing this. Gu.hrio (M3J) « 

Tnd S moX old, from tvhom n podmiclotod. c.v.silc ro.srm. 
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Benign groNvihs which cannot be removed through the esophagoscope 
rarely have caused sj^mptoms of sufficient severity to justify external 
operation, but Ohsawa (1933) recorded the removal, by free left lower 
thoracotomy, of a m 3 mma of the lowest portion of the esophageal wall. 
The patient was a Japanese woman, aged 43 ^’'ears, who had suffered 
from dj^sphagia for twentj’-four 3 ^ears. Following excision of the tumor, 
which was accomplished without opening the lumen of the esophagus, 
Ohsawa closed the muscle umll transversel}^ The patient experienced 
complete relief. Krauss (1933) reported from Sauerbruch’s clinic in 
Berlin the removal of a nodular fibromyoma, the size of a small fist, from 
a man, aged 33 j^ears, who had had dj^sphagia of increasing severity for 
three years, Eoentgenograms showed a large, rounded, benign defect 
in the lower esophagus. The tumor was exposed hy an abdominothoracic 
incision. The lumen of the esophagus was opened during the removal 
and was then sutured. Fearing a stricture, a short-circuiting esophago- 
gastrostomj^ was added. Feedings were given temporarily^ hy jejunos- 
tomy^ and recovery was rapid. Subsequent x-ray^ studies showed the 
anastomosis unnecessary^ and nonfunctioning. 

Watson and Bancroft (1936) reported an instance of hypertrophic 
cricopharyuigeal stenosis in a woman, aged 49 ymars, which, though en- 
tirety resistant to bouginage, was relieved by^ an extramucous incision, 
similar to the Ramstedt operation for hy^pertrophic pydoric stenosis. The 
pathologic picture was tliat of edema and fibrosis with hypertrophy^ and 
degeneration of the striated muscle fibers. 

AYood (1932) demonstrated a specimen of esophagus, from a male, 
aged 69 years, which showed marked hypertrophy^ of the muscular wall 
in the lower third with narrowing of the lumen. The lesion was difficult 
to classify because microscopic sections showed no lesions in the muscle, 
ganglia, interstitial tissue, or mucous membrane. The possibility of 
vagus irritation as the cause of the hypertrophy- might be considered. 

(To he continued in the November and December Issues of the Journal. The ref- 
erences will accom'pany the last section,) 
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REPORT OP THE MEETING OP THE PACIPIC COAST 
ASSOCIATION, J\IARCH 28-31, 1939 

H. H. Se^vrls, M.D., San Pkancisco, Calif. 

OUMNER E VRRIN GUAM, Oakland, Calif., gave, as the President's Address, 
^ Our Responsibility in Graduate Surgical Training, in which lie urged that all 
surgeons give thought and attention to the training of our future surgeons for 
their responsibilities. 


Frank W. Lynch, San Francisco, Calif., spoke on the subject, Cancer of the 
Uterine Cervix After Radiation — Histologic Study. He showed the survival 
curve of his very complete series of patients with cancer of the uterus and 
cervix, with treatment. The treatment employed was radiation combined with 
operative removal. Follow-up studies were maintained for 100, per cent of the 
patients. 


Robert Stone, San Francisco, Calif., discussing Dr. Lynches paper, mentioned 
the biologic happenings which take place in a cell under radiation therapy. He 
congratulated Dr. Lynch on his excellent cooperation with the radiologists in 
the investigative phase of the treatment of cancer and urged all present to take 
this attitude. James F. Rinehart, San Francisco, Calif., pointed out that the 
amount of differentiation in the tumor is an index of its rate of growth, the 
more differentiated, the slower the growth. X-ray, besides destroying cancer, 
increases the differentiation of the cells and thereby slows its growth. Raymond 
Watkins, Portland, Ore., pointed out the value of radium therapy first in the 
treatment of carcinoma of the cervix because it causes the ulcer to heal and 
clears up the infection, thereby lowering the mortality rate when the Wertheim 
operation is done later. Dr. Lynch, in closing^ said that as long as the profession 
as a whole remains radium-minded the women of the country are far safer than 
they would be if they were operated upon. Ho pointed out that, in his operations, 
he was taking only early cases in young women. He performs a radical opera- 
tion as soon as the cancerous ulcer heals. 


The Prognosis of Malignant Papillary Cystic Tumor of the Ovary was the 
title of the paper given by Lewis B. Morton, Los Angeles, Calif. Ihc author 
presented sixteen cases of papillary cystic neoplasm of the ovary which, at opera- 
tion were proved malignant. These patients were operated upon at St. Vincent ’s 
Hospital, by various members of the staff, between the ^'car.s IJh'lO and IIU-I, nn«l 
their progress was followed. Eight of the sixteen are living and eight have 
died. A detailed report of all sixteen cases was presented and ^ roMen 

made whicli indicated that the prognosis for the ultimate 

mith malignant cystic neoplasm of the ovary is emnos to' 

absence of symptoms, the disease us well advanced j/„,etastnsos have 

operation. In the higher grades of malignancy, when ii mpl at 
occurred, recurrence is almost certain to develop. In th 
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mtilignancy, the outlook is fav bettCT, particularly if the tumor has not ruptured 
or metastasized. Even when these unfortunate events have occurred, there is 
hope for an occasional cure, or at least a prolongation of life. 

In discussing Dr. Morton ^s paper, Charles M. Fox, San Diego, Calif., said that 
in his experience most of these tumors are decidedly malignant. He feels that 
aspiration of the cystic tumor is dangerous. Otis Lamson, Seattle, Wash., be- 
lieves that, in operating for papillary cyst of the ovary, both ovaries and the 
uterus should be removed. He reported several cases. 

Iiemuel F. Adams, Oakland, Calif., showed a colored motion picture entitled 
Behind the Scenes in a Modern Hospital. 

Speaking on Acute Pancreatitis, E. Eric Larson, Los Angeles, Calif., divided 
rases of acute pancreatitis into two types; one in which there is a transient 
acute attack with rather prompt recovery, and the other, the more severe and 
dangerous condition of autolysis known as hemorrhagic suppurative and necrotic 
pancreatitis, which is so rarely diagnosed except at operation or autopsy. The 
onset of both types of lesions is essentially the same, sudden severe pain 
in the epigastrium, radiating directly through the region of the upper lumbar 
spine and to either shoulder. There is a high leucocytosis with a varying de- 
gree of shock and cyanosis. Nausea and vomiting are usually present. At 
first these patients often have hypoglycemia from overproduction of insulin and 
later hyperglycemia from destruction of the islets in the pancreas. The measure 
of hyperglycemia may be considered a gauge for prognosis and treatment. No 
type of treatment will help those having severe hyperglycemia because the gland 
usually is destroyed completely. The decision as to the type of treatment must 
depend on an estimate of the seventy of the disease. In the advanced cases 
the author believes abdominal operation with drainage of the pancreas offers the 
only chance for relief. He pointed out, however, that in many of the less ad- 
vanced cases recovery takes place without surgery. He then reviewed the rec- 
ords of seventy-five cases of acute pancreatitis from the Los Angeles General 
Hospital. Forty-seven of these patients were operated upon with eighteen 
recoveries, a mortality of 6X.7 per cent. Twenty -eight succumbed without opera- 
tion and the true nature of the disease was not revealed until autopsy was done. 
The total mortality was 7G per cent. Though the etiology of acute pancreatitis 
is still not definitely known, orgies of food and liquor were discussed as possible 
etiologic factors and the author believes that they account for the higher in- 
cidence in the male than in the female. In his summary, Dr. Larson urged that 
more consideration be given to the possibility of acute pancreatitis when an 
acute abdominal condition is under observation. 


In discussing Dr. Tuirson ’s paper, George K. Rhodes, San Francisco, Calif., 
mentioned the differential diappiosis between acute pancreatitis, acute perforation 
of the stomach or duodenum, acute obstruction of the gall bladder, and higli ob- 
.stniction of the bowel. He pointed out that the patient with acute fulminating 
imncrcatitis has more shock and lower blood pressure than the patient with per- 
forated ulcer or obstruction of the bowel. He advised frequent blood amylase 
readings. In discussing troatinont, he said that conservative treatment i.s im- 
portant until the patient recovers from the initial shock. He watches tliese pa- 
tienls carefully for the first four or five days, then, if a pancreatic erst or 
abscess begins to develop, he believes in surgical intervention. In most' cases 
the condition w,U subside; then the question arises as to the necessity for clear- 

wiuT’r ^ SO per ‘cent of t).r 

c:v5c>.. William E. Kroger. Eos AngoJos, C.alif, sai.l that, in his oplmou, opor.v 
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EEPORT OF THE MEETING OP THE PACIFIC COAST 
ASSOCIATION, MARCH 28-31, 1939 


H. H. Searls, M.D., San Francisco, Calif. 


S TTMNEB BVERINCrHAM, Oakland, Calif., gave, as the President's Address, 
Our Responsibility in Graduate Surgical Training, in. wliicli he urged that all 
surgeons give thought and attention to the training of our future surgeons for 
their responsibilities. 


Prank W. Iiyncb, San Francisco, Calif,, spoke on the subject, Cancer of the 
Uterine Cervix After Radiation — A Histologic Study. He showed the survival 
curve of his very complete series of patients with cancer of the uterus and 
cervix, with treatment. The treatment employed was radiation combined with 
operative removal. Follow-up studies were maintained for 100. per cent of the 
patients. 


Robert Stone, San Francisco, Calif., discussing Hr. Lynch's paper, mentioned 
the biologic happenings which take place in a cell under radiation therapy. Be 
congratulated Hr. Lynch on his excellent cooperation with the radiologists in 
the investigative phase of the treatment of cancer and urged all present to take 
this attitude. James P. Rinehart, San Francisco, Calif., pointed out that the 
amount of differentiation in the tumor is an index of its rate of growth, the 
more differentiated, the slower the growth. X-ray, besides destroying cancer, 
increases the differentiation of the cells and thereby slows its growth. Ka^ond 
Watkins, Portland, Ore., pointed out the value of radium therapy first in the 
treatment of carcinoma of the cervix because it causes the ulcer to heal and 
clears up the infection, thereby lowering the mortality rate when the Wertheim 
operation is done later. Hr. Lynch, in closing, said that as long as the profession 
as a whole remains radium-minded the women of the country are far safer than 
they would be if they were operated upon. He pointed out that, in his operations, 
he was taking only early cases in young women. He performs a radical opera- 
tion as soon as the cancerous ulcer heals. 


The Prognosis of Malignant Papillary Cystic Tumor of the Ovary was the 
title of the paper given by Lewis B. Morton. Los 
presented sixteen cases of papillary cystic neoplasm of t 
tion, were proved malignant. These patients were ^ ,, 3 ; 

Hospital, by various members of the staff, beriyeen 

their progress was followed. Eight of the y/ „ gnal review 

died. A detailed report of all si.xteon cases was p„(ion(s 

made which indicated that the prognosis for the ‘ o„.;„g ,0 the 

with malignant cystic neoplasm of the ovary is J tient come.s to 

operation. In the higher grades of malignancy, vhen iymi 
occurred, recurrence is almost certain to develop. In 
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Eoscoe E* Mosiman, Seattle, Wash., in a paper entitled The Significance of 
Suhcutaneons Scat Tissue, pointed out that the deformity with reduction of func- 
tion in structures, resulting from the contractility of scar tissue, has become 
a major problem of modern surgery which has as its high ideal not only the 
healing of injury but also the restoration of structures to their normal condition 
as far as possible. In studying scar tissue carefully, the author noted that there 
were two types: (1) normal scar tissue with a complete healing process and (2) 
abnormal scar with continuing evidence of the irritation of tissue. The chief 
difference in the microscopic pictui’e is that in the abnormal scar tissue there is 
an infiltration of mononuclear cells, collagen, and elastic fibers. As a result 
of the irritation of the tissue caused by mild residual infection, localized or fixed 
toxins, foreign or necrotic material, collagen and elastic fibers continue to form 
in the healing wound for a long period after it has been covered with epithelium. 
Contractility of the resultant bulk of scar tissue is more powerful than the 
muscle pull of the intervening joints, and deformity and Joss of function result. 
At times there is a lack of formation of collagen fibers in the healing wound 
and this causes weakness and occasionally spontaneous rupture. Vitamin C is 
an aid to the proper formation of scar tissue. This has been proved experimental- 
ly and its absence may be the cause of the spontaneous rupture of wounds in sur- 
gical practice. It is important to minimize in every way possible the irritating 
factors in a wound so that the least amount of scar tissue may be deposited in 
the healed area. Reduction of trauma to the tissues, controlled hemorrhage in 
the wound, the use of nonirritating antiseptics and .small amounts of suture 
material, complete asepsis, removal of dead tissue, and complete rest of the wound 
are the means used by the surgeon today to cut down reactions in the wound and 
thereby prevent the overabundant formation of soar tissue. 

Homer E. Eudley, Seattle, Wash., as a discussant, called attention to the ap- 
plication of Er. Hosiman study to the practice of surgery and the treatment 
of wounds. Emile T, Holman, San Francisco, Calif., suggested that the use of 
vitamin C for three or four days before operation may help in the proper forma- 
tion of collagen fibers and that vitamins A and B for the re-establishment of the 
red cells are also of value preoperatively. He urged the use of these three 
vitamins before operation. 

Millard T. Nelsen, Tacoma, Wash., presenting a paper on The Surgical Anatomy 
of Eistula-in-Ano, gave a detailed description of the anatomy of the anal region, 
particularly that of the internal and external sphincters. In suggesting treat- 
ment of anal fistulas, he emphasized the need of prolonged Sitz baths. Bathing 
for hours each day many times will cure a patient for whom any other method 
is hopeless and may facilitate an otherwise difficult operative procedure. In- 
cision should be radial from the rectal center, and Er, Nelsen enipIo3's fistulectomy' 
rather than fistulotomy. The two-stage procedure is necessarv in deep fistulas in 
order to prevent incontinence; a silk ligature is tied loosely around the two 
sphincters and, after scar tissue has formed to back it up, the sphincters are 
transected, the scar tissue preventing incontinence. 

Louis V. GamTiec, Portland, Ore., commented on the ability of fistulous tracts 
in the upper Rastroiutcstinal passages to heal, as contrasted with those in the 
rectum, which fail to heal. 


" A New and Function-Eestorlng Opera- 

tion for BUatoral Abductor Cord Paralysis. He discussed at length the Lafomv 
.,f tins recon, the patholnjric anatomy following bilateral par.a]vsis of the ab- 
dnetors of the vocal cords, and described a techniep.c by which he has traS- 
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lion is indicated in moat eases of acute pancreatitis. The type and degree of 
in\ oH enicut; iiowevcr^ sliould bo tlic determining factors in malving important 
decisions as to 'whether or not to operate. Conrad Jacobson, Seattle, Wash., dis- 
cu.ssed the recent experimental work which has appeared in the literature. He 
pointed out that the prostration of these patients is away beyond that warranted 
by the clinical iindings. He advised conservative treatment in most cases and 
said that, if a diagnosis is made of acute pancreatitis of the fulminating tvpe, 
the condition is best left alone until it walls otf. 


Howard T. West and Maurice Kahn, Los Angeles, Calif., presented a paper on 
Adenoma of the Pancreas with hyperinsulinisnij two cases in Rrst cousins were 
reported, with surgical cure in one. Both patients were operated upon; in one an 
adenoma of the body of the pancreas was found and removed; in the other an 
adenoma of the head of the pancreas was not discovered until autopsy several 
months later. The authors observed that the symptoms of hypoglycemia, usually 
jieriodie or paroxysmal, are almost cxclush’ely those of disturbed function of the 
autonomic or central nervous system. Symptoms frequently" begin with vasomotor 
reactions indicative of sympathetic overactivity. The patient may present al- 
most any conceivable psychic or motor misbehavior, ranging from mild euphoria 
to manic excitement, from mental depression to mental degeneracy, from transient 
weakness to paralysis, from muscular incoordination to convulsions. These symptoms 
arc consistent with the ditfuse damage found in the cells of the cerebral cortex and 
basal ganglia of patients who have died as a direct result of prolonged hypogly- 
cemia. Because of this picture, these patients frequently are found on neuropsy’- 
chiatric services before the correct diagnosis is made. 


Ill discussion, Charles T, Sturgeon, Los Angeles, Calif., emphasized the need 
for a very thorough study" of a patient before subjecting him to surgery’ when 
adenoma of the pancreas is suspected. He pointed out that removal of pancreatic 
tissue itself is not helpful and that, if the adenoma is not found and removed, 
the patient is not relieved. He discussed two cases in which no improvement 
followed the removal of part of the pancreas which did not include the tumor. 
Emile F. Holman, San Francisco, Calif., reported a case of the removal of a large 
portion of the pancreas without relief. Robert D. Forbes, Seattle, Wash., reported 
a case of adenoma of the pancreas and hyperinsulinism in his own practice. He 
could not feel the adenoma, but he removed about two-fifths of the body’ and 
tail of the pancreas and found the adenoma in the removed specimen. The 
patient was cured. 

Alson R. Kilgore and Glenn F. Cushman, San Francisco, Calif., presented 
Appendicostomy for Ulcerative Colitis. The authors reported good results in 
ulcerative colitis by the use of appendicostomy. 


J. H. Woolsey, Woodland, Calif., discussing the foregoing paper, said that he 
had thought that appendicostomy’ was obsolete, but that ho was impressed by’ the 
findings of the authors and thought that he would have to use it again in the 
nroDcr case of ulcerative colitis. WiUiam X Norris, Lo.s Angeles Calif., sng- 
geXd the use of partial cecectomy with eversion of the terminal ileum rnti.er 
than appendicostomy for the treatment of ulcerative colitis. 

Alfred O. Adams, Spokane, Wa.sh., showed a motion picture IJ''’ 

technique of the transplantation of full thickness and .split fhicknes. . 

In discussion, J. H. Woolsey, Woodland, CaHf., omphasired 
immobilization of the graft once it was placed on the 
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conditions, particularly in those cases of overwhelming toxicity associated with 
tuberculous empyema. Ralph C. Matson, Portland, Ore., commented that he had 
used the flap in a number of cases. 

Thomas F. Mullen, San Francisco, Calif., presented Safeguarding the Uncon- 
scious Operative Patient in which he pointed out the dangers which must be 
anticipated and prevented during the time that the patient is asleep and unable 
to protect himself. 

This paper was widely discussed by various members of the organization. 
Thomas M. Joyce, Portland, Ore., urged gentleness in handling tissues and care 
in the 'exploration of the abdomen. He pointed out the tremendous progress in 
anesthesiology. P. W. Willis, Seattle, Wash., suggested the use of a thermometer 
to safeguard against overheating of the saline solution from which sponges used 
in the abdominal cavity are wrung. H. G*. Wetherill, Monterey, Calif., pointed 
out some of the dangers of operating in higher altitudes. Prank S. Dolley, Los 
Angeles, Calif., mentioned that traction on the arm with the patient asleep may 
result in ulnar paralysis. A. R. Kilgore, San Francisco, Calif., urged the abolL 
tion of packs from abdominal surgery. Dexter Richards, Oakland, Calif., warned 
against the use of ether in the preparation of the skin before an operation 
which involved the use of the cautery because the ether may run down into the 
sheets, evaporate, and cause an explosion. In closing, Dr. Mullen left the 
thought that the surgeon, and the surgeon only, is the guardian of the patient 
safety. 

Paul G. Flothow, Seattle Wash., in Advances and Retreats in Neurosurgery 
discussed the history of the development of neurosurgery, and detailed the mod- 
ern aids to neurosurgical diagnosis and advances in surgical technique, together 
with the development of new instruments especially designed for neurosurgical 
work. He then discussed the various conditions which the neurosurgeon treats. 

Frederick L. Reichert, San Francisco, Calif., noted the importance of Dr. 
Flothow ^s paper in taking stock of what has been accomplished in the develop- 
ment of neurosurgery. 
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planted the omohyoid museic into the muscular process of the arytenoid cartilage. 
He reported six cases in which excellent results had been obtained and showed 
motion pictures of the patients and of their vocal cords in motion after treatment. 

Wallace I. Terry, San Francisco, Calif., suggested to Dr. King the use of a 
transverse incision of the slcin instead of the one along^ the anterior border of the 
sternomastoid. He urged practice upon the cadaver of this operation, as Hr. King 
did, before attempting to perform it. 

H. H. Searls, San Francisco, Calif., urged prophylaxis against the accident of 
bilateral palsy of the cords. Leo Eloesser, San Francisco, Calif., wondered how 
much of the relief obtained by the patient resulted from the severance of the pos- 
terior arytenoideus muscle. 

A paper on Abdominoperineal Kesection for Carcinoma of the Rectum was 
given by Robert A. Scarborough and Emile E. Holman, San Francisco, Calif, These 
authors reported a series of 05 consecutive cases, including both clinic patients 
hospitalized in the wards of Stanford University Hospital and private patients 
seen during the past four and one-half years. Four patients refused operation, 
though the condition was operable. Excision was performed in 69 of the remain- 
ing 01 cases, or 75.S per cent. One operation was performed by the two-stage 
Lahc}^ technique, there was one excision with end-to-end anastomosis, and in 
one case, local diathermy excision of a large malignant polyp was employed. 
These three patients are alive and well, four, three, and two years after opera- 
tion. The remaining 66 patients were subjected to radical one-stage abdomino- 
perineal resection, based on Miles ^ technique. There were 6 postoperative 
deaths, a mortality of 9.09 per cent. The authors emphasized the need of ade- 
quate preoperative preparation and discussed postoperative complications. They 
are of the opinion that the one-stage combined abdominoperineal resection is 
the ideal treatment for carcinoma of the rectum. This operation is not used 
to the exclusion of all other procedures, but they feel that any departure from 
it must be considered a concession to complicating circumstances which Avould 
render the operation unduly hazardous in the particular patient. 


In discussion, H. H. Searls, San Francisco, Calif., pointed out that the more 
distally located carcinomas of the rectum can be removed by the Lockharl- 
Mummery technique and the more proximal ones by the Hartmann anterior ab- 
dominal resection. Abdominoperineal excision, therefore, may be avoided in 
most instances. The Hartmann procedure is less of an operation and therefore 
less shocking, leaves a good perineum, does not interfere with the nerve supply 
to the bladder, avoids the danger of impotence in the male, and carrio.s a lar 
lower mortality rate. Leo Eloesser, San Francisco, Calif., also gave as his 
opinion that the abdominoperineal operation is not ncccssan' in all casc.s. A 
less radical operation often results in euro. In answer to the disenssanfs, Hr. 
Scarborough said that he considered the operation to be indicated in every case 
of carcinoma of the rectum or rectosigmoid at any level and of any size, other 
than the small, pedunculated freely movable tumors. 


In his paper Valvular Drainage of Empyema hy Means of a Skin Elap, Leo 
Eloesser San Francisco, Calif., described an operation by which a plast.e .sk,„ 
ZIZ valve is made for the Jroat.nent of empyeu^- He poial-i out that th.s 
flap operation, once done, reqnires no further care. 

‘ rrauk S. Dolley, Los Angelos, Calif., reported - 
the operation about twenty-five times and had found it of 
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Primary Tumors of the Diaphragm, Joseph W. Gale and (by invitation) Stanley 
R. Edwards, Madison, Wis. — The occurrence of primary tumors of the diaphragm 
has been found to be extremely rare. Only twelve cases have been previously 
reported. Eight of these were malignant, four were benign. The methods of 
diagnosis, including artificial pneumothorax and pneumoperitoneum, with the 
description of their particular value in isolating the diaphragm from the sur- 
rounding structures, was discussed. The successful removal of a malignant tumor 
in the right liemidiaphragm was reported. This patient had remained free from 
recurrence for twelve months. 

In the discussion Thomas Kinsella, Minneapolis, Minn., reported the removal 
of a large benign tumor of the diaphragm. Ethan P, Bntlex, Ithaca, K. Y., also 
reported the removal of a cyst of the diaphragm. 

Removal of Teratoma From the Anterior Mediastinum, Stuart W. Harrington, 
Rochester, Minn, (movie). — ^The cinema dealt with the removal of tumors of the 
thorax and mediastinum. The author feels that the posterolateral incision and 
transpleural removal of anteriorly placed tumors is the operation of choice. The 
technique employed in the removal of intrapulmonary and mediastinal tumors 
also was demonstrated beautifully. 


Pulmonary Ventilation and Anesthesia in Major Chest Surgery, Clarence 
Crafoord, Stockholm, Sweden (guest speaker).' — ^The author gave a detailed 
discussion on the alterations in physiology occurring in the presence of an open 
pneumothorax mentioning in particular the difficulty of adequate oxygen ex- 
change in these cases. He described the machine which he had developed with 
which it was possible to produce a rhythmic insufflation of the lungs in the pres- 
ence of an open pneumothorax, which permitted an increased tidal volume while 
using nitrous oxide as an anesthetic agent. Nitrous oxide is preferred because 
of its lack of irritation to the respiratory system, the few tracheobronchial com- 
plications, the lack of shift of the mediastinum, the small amount of shock, 
and the adequate time allowed for meticulous care in performing the operation, 
particularly in closure of the bronchial stump following pneumonectomy. 

Differential Pressure and Reduced Lung Function in Intrathoracic Operations, 
W. E. Adams, Chicago, 111. Experimental and clinical evidence was presented 
to demonstrate the hazards associated with some of the methods employed at 
the present time in maintaining differential pressure within the tracheobronchial 
tree. The relationship between high intrabronchial pressure and pneumothorax 
was discussed and demonstrated along with the resultant mediastinal emphysema 
which occurred in experimental animals with the use of a too high intrabronchial 
pressure. 


Further Studies of Survival Following the Maintenance of Life During Ex- 
perimental Occlusion of the Pulmonary Artery, John H. Gibbon, Jr., Philadelphia. 
Pa.~-The author described the methods employed in animals whereby life could 
be maintained by clamping the pulmonarj^ artery and stopping the flow of blood 
completely in the lungs, at the same time withdrawing blood from a peripheral 
vein, introdmung oxygen into this media, and returning it as oxvgeimted Wood 
to the annual s urtcnul system through a peripheral artery. The iesults of these 
oximnments porformed on cats wore doseribod. Animals which were deprived of 
t unr Wood for tlurteen nunutes without the replacement of oxygenated blood 
showed advanced cerebral changes, while the animals in which the blood was 



the TWENTY-SECOND ANNUAL jMEBTING OP THE 
AMEEICAN ASSOCIATION FOR THORACIC 
SURGERY, JULY 5, 6, and 7, 1939* 

Joseph W. Gale, M.D., SIadisok, YLs. 

twenty-second annual meeting of the American Association for TJioracic 
1 Surgery was held in Los Angeles, Calif., July 5, C, and 7, 1930, with 
lieadquarters at the Ambassador Hotel. 

The program committee succeeded in producing a most interesting group of 
papers which were in each instance original and very instructive. 

The local committee on arrangements, consisting of J. J. Singer, Frank S. 
Dolley, and John C, Jones, provided most excellent enteifainment and saw to it 
that all members of the association and guests M’cre made to feel that the far 
West was glad to act as hosts to the organization. 

Benign Chondroma of the Chest Wall, Fred R. Harper, Denver, Colo.— The 
author stated that these tumors are not rare, even though they have not been 
reported in large numbers. Approximately sixty cases were collected from the 
literature and two added in this paper. These tumors have a tendency to recur 
as a malignant tumor. They grow insidiously over a long period of time and 
are usually discovered accidentally. The origin is not clear, but they may ap- 
pear from islands of fetal cartilagenous rests, postrachitic cartilagenous islands, 
or trauma. The treatment as given by the author consists in early complete re- 
moval of the tumor using the type of incision to lit the particular case. 


Primary Tumors of the Bihs, Robert M. James, Toronto, Ontario. — ^The author 
added eight new cases of primarj^ tumors of the ribs to the literature. The 
diagnosis and classification of these tumors as they appear in the litera- 
ture is misleading. The necessity of a tumor registry' Avas cited. He advised 
early and complete removal to prevent recurrences in the form of a malignant 
tumor. In the discussion the similarity between tumor of the rib and those 
of the intercostal nerves was brought out; also the mistake in diagnosis of such 
tumors, confusing them with inflammatory lesions occurring in the ribs in the 
form of a t\"phoid osteom^^elitis. The surgical approach to these tumors was 
also discussed. 


Pectus Excavatum, A. Lincoln Brown, San Francisco, Calif, (by invitation). — 
Seven cases were reported, all of which seemed to bo on an hereditary ba.sis. 
In the author ^s experience simple removal of the depressed sternum did not cor- 
rect the deformity. The condition appears to be brought about by the activity 
of the diaphragm. This was demonstrated following the roniovnJ of the sternum 
by the presence of a dense substernal ligament. After division of this ligament 
there was marked separation and the deformity disappeared obviating the 
Chinees of recurrence. The operative proceJnre, which inciufled section of the 
anterTor attachments of the diaphrapn to the gla.lioln.s ami with the sn .sterna 
Heaments at the level of the .inactions of the xiphoid and j?indioIii.', oas t . ri < 

2“nr!r 1. develop, o< ft. <>. P.'"» 

excavatum in young children. 

Jotintal of Thoracic Surperu. 
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the injection of air in certain instances might do a^^ay with the necessity of 
another stage of thoracoplasty in certain cases due to the ability of air to hold 
the lysed apex in a position which was gained at the time of operation. 

Planography (Body Section Radiography) as Applied Especially to Pulmonary 
Disease, Warren C. Breidenhach, Dayton^ Ohio (by invitation). — A description of 
the present methods of application and the advantages in spotting the location, 
depth, and size of cavities or new growths involving the lung were given. 

Pour Years’ Experience With Extrapleural Pneumooleothorax, Oscar S. Proctor, 
Sctttle, Wash. — The author was probably the first in the United States to employ 
the use of extrapleural pneumothorax since his cases included a follow-up ot 
four years. The technique of the procedure of extrapleural pneumothorax was 
again described. Oleothorax was used in these cases after all fluid had been 
aspirated from the extrapleural cavity and it was considered dry and clean 
and the desired collapse had been obtained. Some of these cases had been ob- 
served as long as four years. In the author’s experience he found that only 
small refills of oil were necessary every six to twelve months once the oleothorax 
was properly established. No serious complications were encountered following 
the use of oil. No bronchial fistulas had developed allowing the oil to escape 
in the tracheobronchial tree. Olive oil with a 2 per cent gomenol was used in 
all cases. A small amount of oil was introduced first to determine the suscepti- 
bility of the patient to the oil. If no untoward reaction occurred, the extra- 
pleural cavity was rapidly filled. 

Presidential Address, Harold Brunn, San Prancisco, Calif. — Tvro interesting 
pulmonarj^ tumors were presented. These arose in the lung parenchyma. They 
carried several pathologic diagnoses and brought up the question which is 
vital to the clinician; namely, '*what to do with such tumors when there is a 
disagreement as to the degree of malignancy pvesi?nt.” In one instance the 
tumor was excised. In the second instance the author performed a lobectomy. He 
stated that had the nature of these tumors been better understood the treatment in 
the two tumors might have been absolutely reversed. Note was also made of the fact 
tliat the x*ray appearance of these tumors was identical. Furthermore, the author 
stated the necessity of a tumor registry whereby these tumors could be more closely 
studied and a follow-up of such cases be carried out for a sufficient lengtli of time to 
give the clinician a criterion to go by as to the operative procedure to employ in the 
treatment of those tumors. 

A Comparative Report on Infection of Thoracoplasty Wounds: Experience 
With the Ultraviolet Irradiation of the Operating Room Air, Richard H- Over- 
holt and (by invitation) Reeve H, Betts, Boston, Mass. — The report concerned 
infection occurring in 411 cases of thoracoplasty done over a period of two and 
oncdialf yours, following the use of ultraviolet irradiation checked by previous 
tests to detcmiine its efficiency tluring and following voluntary air containina- 
lion. It was found to !)c highly bactericidal. The authors employed a light, 
placing two lights at the junction between the coiling and wall of the operat- 
ing room so that a cross-ray was thrown downward to the patient and into the 
wound. By keeping the light in this elevated position, there was less danger 
of burning the operating room personnel and less prote.dion to the eves and 
exposed skin surfaces was found to he necessary. In the group of cases reported 
following this new typo of treatment and a new method of wound closure the 
incidence of infection was reduced from G.,^3 per cent to 0.4S per cent 
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Hemicardiac Hypertrophy and Enlargement Solely Due to Increased Peripheral 
Resistance: A Study of Pulmonic and Aortic Stenosis Experimentally Produced, 
Emile Holman, San Francisco, Calif. — Small puppies ranging in age from 
ten days to six weeks were operated upon, the aorta and pulmonary artery 
being partially ligated just beyond the heart. The development of changes in 
the heart was followed by x-ray and necropsy studios with a comparison of the 
experimental animals and their hearts with their litter mates as controls. Ar- 
terial aortic stenosis produced a marked hypertrophy of the left ventricle 
as compared with controlled animals. Stenosis of the pulmonic artery pro- 
duced a hypertrophy of the right ventricle. The control animals developed 
more rapidly than their litter mates. These results were compared with the 
dilatation that occurred in the presence of th’e arteriovenous fistula. 

Pactors Affecting the Regeneration of the Lung, Roy Cohn, San Francisco, Calif., 
(by invitation). — Different amounts of lung tissue were removol from rats. In 
all except old rats the original weight of the remaining lung tissue was re- 
stored within two weeks. The change in weight of the remaining lung tissue 
was dependent upon the size of the remaining thoracic cage. The effect of 
ploinbage, phrenic block, and high altitude on the weight of the lung was dis- 
cussed. The heart weight was increased in all cases up to 40 per cent. No 
proof of cause of increase in weight was found. Alveolar counts showed no in- 
crease in the number, but the author thought the increase was very likely due to 
a thickening of the alveolar walls and an increase in the perivascular connective 
tissue. 


A Selective Type of Thoracoplasty Operation, William A. Hudson, Detroit, 
Mich. — The author gave his experience of five years with a different type of 
thoracoplasty. The method included, first, the anterior removal of a greater 
part of the first two ribs, plus the lysis of the pleural attachment along the 
anterior mediastinum and vertebral gutter. This was followed by a second opera- 
tion, at which time the posterior segments were removed through a paravertebral 
incision. The author states specifically that although the lysis was carried out 
around the apex, the tip of the apex was left suspended by the fibers of Sihson ^s 
fascia so that the collapsed lung assumed a narrow conical appearance in the 
chest. 


The End Results of 511 Thoracoplasty Patients, E. J. O’Brien, Detroit, I^fich. — 
The author stated his hope that thoracoplasty would be unneocssar}' in the fu- 
ture and that it may be successfully prevented by early adequate medical care. 
He also stated that every thoracoplasty patient was a challenge to medical 
treatment. The results of different types of thoracoplasty operations along with 
early and late mortality were discussed. The productive Icsioii case.s showed 
early mortality iii this series of .0 per cent plus, while the exudative cases .sliowed 
a slightly higher mortality, 12 per cent. The cardiorespiratory reserve, the con- 
version of sputum, and the rehabilitation of these patients were given particular 
attention in the discussion. 


Extrafascial Air as an Adjimct to Thoracoplasty With Extrafascial Apicolysis, 
T B Aycock and (bv invitation) Otto C. Brantlgan and Hugh Welch, BnKiniore, 
^rd_Thirtv■ci^• cases of Semb apicolysis vrerc reported in ivliic i mr nns in- 
f ; ce to fdl the ovcrlving dead space created by the apicolysis. Tins was pre- 

troduced to fdl the^o regenera ed 

Sh sufiieicnt stability to hold the apex in the collap.so po.sd.on. Thej 
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the injection of air in certain instances might do away with the necessity of 
another stage of thoracoplasty in certain cases due to the ability of air to hold 
the lysed apex in a position which was gained at the time of operation. 

Planography (Body Section Radiography) as Applied Especially to Pulmonary 
Disease, Warren C. Breidenbach, Dayton^ Ohio (by invitation). — A description of 
the present methods of application and the advantages in spotting the location, 
depth, and size of cavities or new growths involving the lung were given. 

Pour Years' Experience With Extrapleural Pneumooleothorax, Oscar S. Proctor, 
Sctttle, Wash. — The author was probably the first in the United States to employ 
the use of extrapleural pneumothorax since his cases included a follow-up of 
four years. The technique of the procedure of extrapleural pneumothorax was 
again described. Oleothorax was used in these cases after all fluid had been 
aspirated from the extrapleural cavity and it was considered dry and clean 
and the desired collapse had been obtained. Some of these cases had been ob- 
served as long as four years. In the author's experience he found that only 
small refills of oil were necessary every six to twelve months once the oleothorax 
was properly established. No serious complications were encountered following 
the use of oil. No bronchial fistulas had developed allowing the oil to escape 
in the tracheobronchial tree. Olive oil with a 2 per cent gonienol was used in 
all cases. A small amount of oil was introduced first to determine the suscepti- 
bility of the patient to the oil. If no untoward reaction occurred, the extra- 
pleural cavity was rapidly filled. 

Presidential Address, Harold Brunn, Sau Francisco, Calif. — Two interesting 
pulmonary tumors were presented. These arose in the lung parcneh;^Tna. Thej’' 
carried several pathologic diagnoses and brought up the question which is 
vital to the clinician; namely, ‘Svhat to do with such tumors when there is a 
disagreement as to the degree of malignancy present." In one instance the 
tumor was excised. In the second instance the author performed a lobectomy. He 
stated that had the nature of these tumors been better understood the treatment in 
the two tumors might have been absolutely reversed. Note was also made of the fact 
that the x-ray appearance of these tumors was identical. Furthermore, the author 
stated the necessity of a tumor registry whereby these tumors could be more closely 
studied and a follow-up of such cases be carried out for a sufficient length of time to 
give the clinician a criterion to go by as to the operative proceaure to employ in the 
treatment of these tumors. 


A Comparative Report on Infection of Thoracoplasty Wounds: Experience 
With the Ultraviolet Irradiation of the Operating Room Air, Richard H. Over- 
holt and (by invitation) Reeve H. Betts, Boston, Jlass.-— The report concerned 
infection occurring in 411 cases of thoracoplasty done over a period of two and 
one-half years, following the use of ultraviolet irradiation checked by previous 
tests to determine its efficiency during and following voluiitarv air contamina- 
tion. It was found to be liighly bactericidal. The aulhor.s emplovcd a light, 
Iducing two lights at the junction between the ceiling and wall of the opc'^rat' 
ing room so that u cross-ray was thrown downward to the patient and into the 
wound. By keeping the light in this elevated position, there was less danger 
of burning the operating room personnel and less protection to the eves and 
exposed skin surfaces was found to bo necessary. In the group of cases ‘reported 
f,.n«w,«K tins now type of trout, nont a.ul u now .notbo.l of wo»,„l olom.re, the 
i„o,.lcnro of .nfcet.on was roOuccl fro,,. per cent to 0.4S per coat 
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Polypoid Bronchial Tumors, H. Brodie Stephens and (by invitation) Alfred 
aoldman, San Francisco, Calif. —Three types of tumor ^\^ere described: (1) 
endobronchial, (2) intramural, (3) endoextrabronchial. The distinguishing char- 
acteristics of bronchial adenomas on the one hand from the metastasizing car- 
cinomatous polypoid tumors, as u‘cll as from the benign polypoid tumors endowed 
with the least growing potentialities, and the difficulties in maldng the diagnosis 
W’cre given. This led to the very different decisions as to the type of procedure 
to follow in the removal of such tumors. Bronchiogenic removal was deemed 
ill advised in such cases where there was evidence of invasion into the peri- 
bronchial tissues. The discussion of lobectomy and pneumonectomy and the 
choice of either method could not be settled definitely until the pathologists 
could be brought to an agreement on the classification of these growths; namely, 
as to whether they were benign or malignant. Furthermore, the thoracic surgeon 
W’ill have to have further experience to determine through follow-ups and final 
check of such patients before the correct method of treatment can be determined. 

The Diagnosis and Surgical Therapy of Patent Ductus Arteriosus, John C. 
Jones, F. S. Dolley, and (by invitation) Lewis T. Bullock, Los Angeles, Calif. — 
Seven cases of patent ductus arteriosus operated upon were reported. A movie 
film w'as shown giving the detail of operative technique. Attention w’as drawn * 
to the necessity of a correct diagnosis by pathognomonic signs and symptoms 
encountered in those oases. The danger of attempting the procedure in the 
presence of coarctation of the aorta and other congenital abnormalities was 
discussed along with the difficulties of the operative procedure once a correct 
diagnosis had been made. 


Operations for Development of Collateral Circulation to the Heart, Peter 
Heinbecker and (by invitation) Wesley A. Barton, St. Louis, Mo . — ^An experi- 
mental study was made on sixty dogs upon which a pericardotomy was done. 
The pericardhun once opened was desensitized with novocain, following which a 
solution of aleuronate plus 0.5 per cent sodium niorrhuate was injected into the 
pericardial sac. The opening in the sac was then closed and it was sutured to the 
retrosternal structures. Observations made on these animals three and sixteen 
weeks later showed the presence of fibrous adhesions between the heart and 
pericardial wall. These adhesions were injected by a special technique which 
showed definitely that they contained now blood vessels. This was thought In' 
the author to be applicable to clinical surgery. 


Dorsal Sympathetic Ganglionectomy for Intractable Asthma, Duane Carr, 
Memphis, Tcnn. — The author gave a brief resume of the voluminous literature 
on this subject, mentioning the points of disagreement regarding the disease. Ho 
also reported three patients upon whom he had done a bilateral resection of the 
third and fourth dorsal sympathetic ganglia. Favorable results were obtained 
in two of these cases. The third was apparently unsuccessful because the 
“trigger area“ does not always lie in the bronchial mucosa. His description of 
the technique of exposing the sympathetic ganglia by the extrapleural^ approacdi 
was given and its advantages over other approaches. These operations were 
performed under local anesthesia without any undue discomfort to the patient. 

T arce Infected Pulmonary Cysts Simulating Empyema. Herman C. JVfaier. A cw 
York N Y and Cameron Haight, Ann Arbor, i\rich.—Thc nuthors .state( t tut 

iko'ln or 10,^0 infootc. p..~.o.,v r.'f T" 

..d Itol 11.07 orion 1,00.0.1 .. e., CO,,,,, 10,0.1 omp,™. oM 

A close study of the type of secretion ohtainerl from these 
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of operation; the persistence of the cavity, and the lack of such clinical manifes- 
tations as high fever and signs of chronic pulmonary suppuration should lead 
one^s curiosity to be aroused to such an extent as to become suspicious of the 
presence of such cysts. The two groups of cysts which occur most commonly 
were demonstrated; namely, those lined with epithelium and those without; also 
the congenital and acquired types. In the treatment the author stated that col- 
lapse procedures were contraindicated, simple drainage procedures would not 
correct the condition, but the only satisfactory method was removal of the 
cyst lining. 

Acute Putrid Abscess of the Lung, Harold Neuhof and Arthiu: Touroff, Hew 
York, N. Y. — The authors reported eighty-four cases of acute putrid lung abscess, 
stating the indications for operation, the type of operation to be employed, and 
the operative results. Three deaths occurred in this group of patients. The 
authors feel that early operation is to be preferred, preferably a one-stage pro- 
cedure if possible. 

Joint Manifestations Associated With Lung Tumor, Willard Van Hazel, Chi- 
cago, 111. — The author reported seven cases. Five were malignant and two were 
benign. All of these patients were without lung symptoms. In each case there 
was a hypertrophic pulmonary osteoarthropath}" accompanied by great disability. 
In two of these cases there was a complete disappearance of symptoms following 
pneumonectomy for bronchiogenic carcinoma. In one instance the removal of a 
large intrathoracic fibroma resulted in the abatement of symptoms. 
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Varicose Veins. By Alton Oclisner, and Howard Maliorner, Cloth. 

Pp. 147, with 50 illustrations and 2 color plates. St. Louis, 1939, The C. V, 
iMosby Company. $3. 

In this excellent monograph the authors have covered in a coinpreliensivo 
manner the subject of varicosities of the lower extremities. The various aspects 
of the subject, such as history of treatment, anatomy, pathology, physiolog 3 ’, etc., 
are presented in separate chapters. For this reason the book is well suited to 
serve as a reference book for both the student and practitioner. 

In the chapter entitled ''Examination of the Varicose A^ein Patient,*^ the 
various tests and methods of examination are critically’' discussed from the stand- 
point of anatomy’- and phy'siology\ The comparative tourniquet test, which is the 
contribution of the authors, is carefully described and the value of this test in the 
treatment of varicose veins is indicated. 

The chapter on treatment is particularly worth while. The authors have drawn 
widely' on their own wide clinical and experimental observations. The views they^ 
express are conservative, well founded, and orthodox. 

There is little that one can criticize. Illustrations, both photographs and 
diagrams, are ample and w'ell chosen. Much of the material presented has been 
published previously in the various surgical journals, but this fact in no way' de- 
tracts from the value of the present publication. Since a short chapter on the 
treatment of varicose ulcers has been included, one wonders if this portion of the 
Tvork might not have been expanded with profit beymnd its allotted three pages. 
An excellent bibliography' and index are appended. 


Praktische Anatomie. By' T. von Lanz, Professor of Anatomy, University' of 
htunich, and AV. AVachsmuth, Instructor in Surgery, University' of Bonn. A ol. I, 
Part 3. Cloth. Pp. 276, with 208 illustrations largely' in color. Berlin, 1935, 
Julius Springer. E.M. 29. A^ol. I, Part 4. Bein und Statik. Pp. 485, with 
342 illustrations, largely' in color. Berlin, 1938, Julius Springer, B.AI. 29. 


These extraordinary tomes by' Lanz, Assistant Professor of Anatomy' at IMunich, 
and AVachsmutli, Instructor in Surgery' at Bonn, are without que.‘<tion two of the 
finest volumes on practical gross anatomy' that have ever been published. In 
their preface to the first volume the authors set themselves the ''task of com- 
posing a work in anatomy' that will bring honor to German medicine from the 
entire world.' ^ If the volumes to follow preserve the high .^standard .set by' the.se 
two the objectives of tlie authors will not miss their mark. 

For sheer beauty' of artistic reproduction of dissections, the \oliimcs are alone 
remirkable Pictures that are a real pleasure for the eye to upon ani 

study occupy almost every pa^e of „,.j.roaehes and ex- 

of largo regional dissections, cross sections, and surgoe.i I 

posures. It *^eems most unusua that the ^ „ns enterprise, 

of the artists whose work contributed .so much to the .uccc.s 


C50 


BOOK REVIEWS 


651 


To be sure, tbe illustrations constitute tlie most illuminating portion of these 
volumes. Yet, tlie general plan of the book in itself is excellent. An intimate 
collaboration of anatomist and surgeon lias resulted in volumes •which will ap- 
peal particularly to surgeons. A special feature is the listing of the frequency' 
of anomalies. Dev^elopmental osseous anatomy* also receives consideration. A 
particular feature of the second volume is the graphic reproduction of the range 
of Joint motion with the apposed members in various positions. Well-selected 
bibliographic references accompany each volume. 

Surgeons who delight in holding line books in their hands and thrill at the 
sight of beautiful illustrations will hasten to add these volumes to their library. 
Those responsible for tlie teaching of applied anatomy in medical schools will 
find the volumes useful. 


Textbook of Healthful Living. By Harold S. Diehl, JLD., Dean of Medical 

Sciences, University of Minnesota Medical School, Minneapolis. Cloth. Ed. 2. 

Pp. 634, with 63 illustrations. X^ew York, 1939, McGrraw-Hill Book Company. 
$2.50. 

This is a revised and enlarged edition of a book that has alread}’’ earned very 
deserved recognition, both as a class text on personal hygiene and as a popular 
volume for the adult lay reader who seeks authentic information on health. The 
author has made a conscious effort to present a conservati%^e point of view, being 
cautious to avoid creating false hopes and reserved in his estimates as to the 
possible attainments from vaidous procedures for health maintenance. He as- 
sumes that his reader wants to know the truth rather than to be deceived by 
extravagant promises. In this respect the book offers a refreshing contrast from 
certain of the popular health literature.’’ Fads have been treated sympa- 
thetically yet without sacrifice of critical analysis; frauds have been mercilessly^ 
and frankly exposed. The author has enriched the text by an almost lavish use 
of reference material and quotations. In addition to being a most readable text, 
the volume contains a surprising amount of factual data which make it of added 
value as a reference book for the student of personal hy'giene. The new edition 
has been enlarged by the addition of chapters on parenthood and community 
organizations for the protection of public health. This book can be highly- recom- 
mended to any^one who seeks a sane and tempered discussion of healthful living. 


The Circulation of the Brain and Spinal Cord (A Symposium on Blood Supply). 
By Editorial Board: Stanley Cobb, ]\LD., Angus M, Frantz, M.D., Wilder 
Penfiold, M.D., and Henry A. Riley, M.D. Cloth. Fp. 313, with 120 illustra- 
tions. Bnltimorc, 1930, Williams and Wilkins Company'. $10. 


This book contains the Proceedings of the 1937 Jfeeting of the Association for 
Research in Nervous and Xtental Diseases. It is the eighteenth volume of such 
proceedings which hnvo been published annually since 1920, each meeting having 
l.eoii devoted to a symposium on some phase of nervous and mental di.sea.se. The 
contrilmtors to each volume arc from laboratories .and clinics which have been 
conducting rc.scnrches on the .subject under di.scussion. The current is.suo contnin.s 
thirty-si.v chapters, or individual papor.s, by thirlv.six difTcrent authors These 
are grouped according to subject in the following sections: 1. Anatomv and 
l>hy.siology; U. Ibithology; m. Clinical Contributions. In the final chapter 
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Cobb siinunurizes and discusses the most important recent advances in cerebral 
ciiculation. This chapter by Cobb will be read with much profit by anyone in- 
terested in nervous and mental diseases. The rest of the book is of value mostly 
as a reference work and is an indispensable reference for those engaged in re- 
search pertaining to circulation of the brain and spinal cord. Each chapter is 
accompanied by a bibliography. ^lost of these bibliographies are of good form 
and very extensive. There are many well-reproduced illustrations and a twenty- 
eight-page index. 

-This volume is indispensable for reference libraries. 


Pathologische Physiologie Chirurgisclier Erkrankungen (Experimentelle Chir- 
urgie). By Franz Post, iM.B. (Deceased), and Tli. Kaegeli, ^LD., University 
of Bonn, Germany. Paper. Ed. 1. Pp. 375, with no illustrations. Berlin, 
1938, Julius Springer. E.M. 31.50. 

Franz Post^s pathologic physiology of surgical diseases became well known 
to American students of surgery through the translation bj' Stanley Peimann of 
Philadelphia. More than a decade has elapsed since the publication of the third 
edition of the late Professor Post^s work upon which that translation was based. 
It is timely that a revision of this splendid source book be undertaken, and it 
is most gratifying to find that a portion of the new fourth edition is already 
in print. An enlarged edition of Post's work is to appear under the editorship 
of Naegeli, of Bonn. In this undertaking lie is to have as collaborators Kessel, 
Merke, and Mey thaler, well-known German and Swiss surgeons. 

The lirst volume concerning the alimentary canal and its appendages appears 
herewith, Naegeli has written most of the chapters. Those on the pancreas, 
liver, and biliary passages are written by Ateythaler. 

Though most of the references and discussions relate to work of German 
authors; nevertheless, the book is, as were earlier editions of Post's work, one of 
the most valuable source books extant on the subjects under discussion. In a few 
instances the discussions are somewhat sketchy, but in the main all arc very well 
done. An}' surgeon can read the sections on ulcer, bowel obstruction, the liver, 
biliary passages, and pancreas with much profit. This volume should find favor 
wdth surgeons everj'udiere. It is a scholarly piece of work and constitutes the 
best available single reference book on the physiologic patholog}' of surgical dis- 
eases of the digestive tract. It is to be hoped that a translation will be made 
generally available for English-speaking surgeons. 
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ANATOMY OF THE INGUINAL REGION 

A. Brazier Howell, Baltimore, Md. 

(From the Department of Anatomy, Johns KopTcins University) 

TT IS probable that no teacher of gross anatomy is satisfied with the 
* manner in which textbooks present the details of structures concerned 
with the inguinal region. The region, however, is receiving an increas- 
ing amount of attention, and particular points have been discussed in 
recent years by several investigators. None of these authors, iiowever, 
consider the comparative anatomy or the stresses involved. 

Concerned with the anatomy of the inguinal region are the lateral 
abdominal musculature and adjacent fasciae, both external (Scarpa ^s) 
and internal (transversalis) sheets, together with tlie derivatives and 
continuations of these, including inguinal ligament, reflex and lacunar 
ligaments, conjoined tendon and falx, and fascia lata; and sheath of the 
rectus, including the linea semicireularis. Some of these details, as the 
reflex and lacunar ligaments, are well understood, but in others the 
lelationships are complex, the fasciae very variable, and the moot points 
to a considerable extent involve details that are not primary but have 
been secondai ily de^ eloped in man ])y stresses that are difficult to inter- 
piet. Some of the features can be demonstrated only on young, vigor- 
ous bodies that are neither emaciated nor fat; to interpret the condi- 
tions, it is necessary to have recourse both to embryology and compara- 
tive anatomy. 

In the following puges arc reported the results of iin-estigations of 
the most eontroversial details in regard to this region. After listing 
each detail I have sunnnarizccl very briefly the statements regarding it 
us expressed hy the four textbooks and one atlas most freqnentlv used 
by regular students of anatomy. 

In the textbooks there is frequent reference to fusion of abdominal 
layoix. ll.e .structures of the abdominal wall are developed from i 
^mass of mesoderm, which splits in various ways into miLlu- 

Rocolvctl for inibllcaKon, April c. 1039 . 
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aponeurotic, oi' fascial layers, so that the parts that we usually consider 
as fused really have remained undivided. Thus, the sheath of the rectus 
is not formed by the fusion of the aponeuroses of the lateral abdominal 
musculature, but is made of toughened fascia upon which the lateral 
aponeuroses insert. 

The splitting of the lateral abdominal musculature into three layers 
is probably not fundamental. Together they are a condensation into 
muscle of the mesoderm that terminates ventrally in the rectus ab- 
dominis primordium. The latter develops a fascial envelope of its own. 
In some reptiles and amphibians there are four layers of lateral mus- 
culature, and transverse sections of some human embryos show a par- 
tial splitting of the external oblique into two layers. Just after these 
layers become defined in the embryo, there is rather clear indication 
that the external oblique constitutes one basic stratum and the internal 
oblique and transversus abdominis together, a second stratum. Com- 
parative anatomy also suggests the fundamental separation of the ab- 
dominal musculature into two primary strata. 

In the superior part of tlie abdomen the three abdominal layers be- 
have as is described customarily for the adult : the external oblique, or 
its aponeurosis, passes to the superficial surface of the rectus ; the trans- 
vei'sus abdominis, to the deep surface; while the internal oblique splits 
to straddle the rectus. These layers thus insert upon tlie slieatli of 
the rectus. 

In the inferior part of the abdomen, however, the condition is differ- 
ent. The external oblique still passes superficial to the rectus, but the 
other two layers cease at the lateral border of the fascial envelope of 
the rectus. Thus, it is indicated that these two layers do not continue 
superficial to the rectus, and that the sheath of the rectus at this point 
is not formed by the fused aponeuroses of all three layers ; but rather 
that the internal oblique and transversus abdominis are inserted upon 
the lateral part of the sheath of the rectus. 

Experience has showed that it is not possible to dissect the inguinal 
region of a number of the lower mammals and thereby acquire a per- 
fect chronological picture of the details, with regular transition from 
the lower to the higher forms. Doubtless the reason for this fact is that 
the items involved are largely the results of particular stresses and that 


these vary from one sort of mammal to another. Tlie same set of con- 
ditions appears hardly to be duplicated in any but vciy closely relalcd 
groups. Thus, the situation in a squirrel is quite dififerent from that 
hi a rat or in a rabbit. It is possible, however, by dissecting a nuniher 
of mammals, to gain reasonable opinions regarding tJic basic coiidhions. 
The following statements embody tlie beliefs that these dissections have 

caused me to adopt. , ^ t * n,. 

\s previouslv stated, tiiere is strong evidence that fimdanicnfalb 
ext«-nal oblique comprises one layer tl.at inserts upon Ibc ventral sheath 
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of the rectus, and the internal oblique and transversus abdominis to- 
gether constitute another. At times this compound layer reaches the 
rectus in the superior abdomen in an undivided condition. At other 
times, it does divide, and the internal oblique may split to straddle the 
lateral margin of the rectus sheath (man) ; while still again (beaver), 
the transversus abdominis is the layer that straddles the rectus border. 
So the straddling of the rectus border by the internal oblique, as in man, 
is not in itself a fundamental condition. 

In most pronograde mammals, at least, the sharp angle of medial 
thigh with abdomen in the posture habitually adopted predisposes to 
some sort of strengthening inguinal band. This is also true of ortho- 
grade mammals of considerable weight, because of other stresses. 
AVhether for these hypothetical reasons or some other, in at least some 
small, subadult male monkeys {Macacus), no definable inguinal band 
is present. In them there were two fascial layers crossing the inguinal 
line, one continued from the external oblique and the other from the 
internal oblique and transversus abdominis together. The two were 
easily separable with the probe and continued dovm the medial thigh as 
the homologue of a fascia lata, but were quite delicate. Beneath them 
the transversalis fascia also continued, but to form the subinguinal por- 
tions of the iliopsoas and femoral sheaths. It is believed that in these 
monke^^s the transversalis fascia did not contribute to the fascia lata, but 
of this I could not be certain because of the delicacy of the tissue. How- 
ever, there was very tender anchorage of the deeper layer, and hence 
probably of the transversalis fascia, to the innominate between the 
iliopsoas and femoral sheaths. In some other mammals (as the cat) the 
internal layer (internal oblique and transversus abdominis) appeared to 
fuse in the subinguinal region witli the transversalis fascia to form the 
iliopsoas and femoral sheaths. In rodents there appears to be a tendency 
for tlie two basic abdominal layers to form two separable, strengthened 
inguinal arches, ligamentous in nature, arching over iliopsoas and fem- 
oral vessels, but with some delicate attachment to the innominate between. 

Parts of the tela subcutanea of interest in the present connection are 
the fasciae of Scarpa, Colics, superficial fascia of the penis, tunica dartos 
of the scrotum, and fascia lata. 

Sc(n'2)ci^s fosc'icif as textbooks agree, is the membranous deeper part of 
the tela subcutanea in the lower abdomen. It is of variable definition 
however, and need not be the deepest part of the superficial fascia* for 
not infrequently there is considerable fat deep to it. Furthermore, in 
selected individuals it may occur in more than one layer, as may any 
raseiii of considerable strength. It is anchored to the midline and con- 
tributes to the inguinal ligament, where it is fused to underlying ti.ssiic, 
ns well as to the fascia lata, and continues onto the perineum as Colics’ 
fascia. 
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CoUes fascia is said by the textbooks to be a direct coutiiiiiation onto 
the perineum of Scarpa's fascia, anchored to tiie infei'ior ramus of the 
pubis and to the free border of the trigonum urogenitale, not continuing 
into the ischiorectal fossa. Gallaiidet (1931) and Anson and MeVay 
(1938) stated tliat it does so continue, and furthermore, that deep 
to it is the inferior perineal fascia, a continuation upon the perineum of 
the innominate fascia of Gallaudet (fascia of the obliquus externus ab- 
dominis). The fasciae of the perineum, exclusive of the tela adiposa, per- 
haps consist fundamentally of three layers; (a) a continuation into this 
region of Scarpa's fascia (Colies' fascia) ; (b) the fascial continuation of 
tlie external oblique layer, Mdiich, ui)on the spermatic cord, becomes the 
external spermatic fascia ; and (e) the fascial continuation of the in- 
ternal oblique and transversus abdomi 2 iis together, wliich, upon the 
spermatic cord, becomes tlie cremasteric fascia. The facility with wliich 
these tliree layers of fasciae may be detected is individually very variable 
and is difficult at best. TJie imj^oifant pomt is that nil three layers are 
theoretically present and all three act together as a unit in directing the 
course of extravasated fluid beneath them. 

Superficial Fascia of the Penis , — This is confusingly treated by text- 
boolcs. At times it is called fascia penis, wiiile again the latter term is 
applied to the deep fascia of the penis, and sometimes it is stated to be 
a continuation of Scarpa 's fascia alone. In selected individuals, at least, 
it can be demonstrated tliat it represents tlm entire tela subeutanea, 
which in tliis situation is devoid of fat. IVliether it may be considered as 
including also fasciae from the abdominal muscle layers remains to be 
demonstrated. An alternate term tliat is pei'missible is tunica dartos of 


the penis. 

Tunica Darios of the Scrotum . — This represents a continuation onto 
the scrotum of (a) the tela adiposa, but here usually devoid of fat; (b) 
Scarpa's and Colies' fasciae; (e) the external oblique fascia ; and (d) the 
fascia of the internal oblique and transversus abdominis togetlier, the 
four usuallj" being inextricabl}" blended. It is i:>robabIo, altliougli ns yet 
unproved to my satisfaction, tliat a and b togetlier line the scrotal sac, 
and that c and d provide separate pockets for the individual testes, 'tlius 


forming the septum of the scrotum. 

Fascia lafa is a compound sheet formed hy the fusion in various de- 
grees of the continuations of Scarpa's fa.scia, external oblique fascia, and 
the fascia from internal oblique and transversus together, to a minor 
extent the transversalis fascia by moans of its continuing iliopsoas fascia, 
and in particular instances at least, it eoniprisos contribution from tlie 
deep fascia of the tiiigh muscles. It cnelo.sc.s tlic tensor fasciae lalac and 
sartorms muscles and frequently may be scjiaratcd into irregular liiyeix. 

^ fascia or the deep fascia of the penis, is li'catcd very unsati.s- 
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a eontiiuiation of Scarpa 's or Colics’ fasciae. If is tlio tough, dense cover- 
ing of the throe corpora cavernosa and is a pni’cly local development. 

Shcaih of ihc /iVefns.— liognlarly the slioath of the rccins is regarded 
ns formed 1)y fusion of the a]n)nenroses of tlie abdominal mirscles, and as 
complete, dorsaliy and venlrally, only as far as the linen somicircularis, 
inferior to Avhicli llie dorsal par! of the slieath is lacking. Tlie vshenih of 
the rectus, however, is what its name implies. Upon it. the aponeuroses of 
the abdominal mxiscles insert, and it is eom])lete inferiorly as well as 
superiorly, althougli it diflers in strength locally. The sheath has three 
portions: a costal part, snsjiended chiefly between llie inferior margins 
of the thorax; a mesogasti-ic )mrl : and a hypogasti'ie or inteialial part. 
In the costal part file shcaih is anchored to hone, or cartilage, along both 
margins, and both dorsal and ventral ]>arts ai’c sti’ong. The latter is also 
the en.se in tlie mesogastrie pari, because the abdominal museles insert 
upon l)oth the dorsal and ventral surfaces of the sheath. In the liypo- 
gastric part, however, the abdominal museles do not insert, upon the 
dorsal sheath, whicli here is much weaker, all strenglliening tissue pass- 
ing between the two ilia (and inguinal ligaments) upon the ventral sur- 
face of the sheath. 

Linea Scmicircnhiris , — The scmieircular line is regularly described as 
the inferior termination of the dorsal part of the sheath of the X’cetus, 
where the aponenrosis of the transversns abdominis and half that of the 
internal oblique abruptly sliift to the ventral surface of the shcatli ; while 
below this line, the rectus is covered dorsaliy only by tlic fascia trans- 
versalis. The Imea semicivculavis is merely a strengthened band of con- 
nective tissue that stretches in a curved line from the linea alba toward 
the lateral end of the inguinal ligament. Its position, wlien present, is 
variable. Cliouke (1935) said that it may he found anywhere from 0.25 
to 4.25 inches inferioi* to the umbilicus. The situation, liowevei', appears 
usually to be about 2 inches below the umbilicus. Often the semicircular 
line cannot be detected, and very frequently indeed it is definable only 
after careful work with the probe. Occasionally two dim lineae semi- 
circulares are faintly suggested, one inferior to the other. Solger (19S1) 
stated that this accessory line is most frequentlj^ present in heavy work- 
ers and in multiparas. 

The linea semicircuiaris merely marks the abrupt change in toughness 
of the dorsal sheath of the rectus, and the connective tissue layer alwaj^s 
stretches inferiorly from the linea as an uninterrupted and unbroken, 
although often exceedingly thin, sheet of fascia. In cases in which the 
linea is not well defined there is merely a gradual diminution inferiorly 
in the strength of the deep sheath of the rectus, and in many instances, 
even this weakening is not pronounced. Hence it is believed, as indeed 
Solger suggested, tlmt the change in the character of the dorsal of deep 
sheath of the rectus at the linea semicircuiaris, where this occurs, is in- 
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ColJes^ fascia is said l)y the textbooks to be a direct coutimiation onto 
the perineum of Scarpa's fascia, anchored to the inferior ramus of the 
pubis and to tlie free border of the trigonum urogeiiitale, not continuing 
into the ischiorectal fossa. Gallaudet (1931) and Anson and McYay 
(1938) have stated that it does so continue, and furthermore, that deep 
to it is tlie inferior perineal fascia, a continuation upon the perineum of 
the innominate fascia of Gallaudet (fascia of the obliquus ext emus ab- 
dominis). The fasciae of the perineum, exclusive of the tela adiposa, per- 
haps consist fundanientallj' of three layers: (a) a continuation into this 
region of Scarpa's fascia (Colles^ fascia) ; (b) the fascial continuation of 
the external oblique layer, Avhich, upon the spermatic cord, becomes the 
external spermatic fascia; and (c) the fascial continuation of the in- 
ternal oblique and transversus abdominis together, which, upon the 
spermatic cord, becomes the cremasteric fascia. Tlie facility with which 
these three lawyers of fasciae may be detected is individually very variable 
and is difficult at best. The important point is that all three layers are 
theoretically present and all three act together as a unit in directing the 
course of extrava sated fluid beneath them. 


Snjyerficial Fascia of the Penis. — This is confusingly treated by text- 
boolvs. At times it is called fascia penis, while again the latter term is 
applied to the deep fascia of the penis, and sometimes it is stated to be 
a continuation of Scarpa 's fascia alone. In selected individuals, at least, 
it can be demonstrated that it represents the entire tela subcutanca, 
which in this situation is devoid of fat. Whether it may be considered as 
including also fasciae from the abdominal muscle layers remains to be 
demonstrated. An alternate term that is permissible is tunica dartos of 
the penis. 

T'lnnca Dartos of the Scrotum. — This represents a continuation onto 
the scrotum of (a) the tela adiposa, but here usually devoid of fat; (b) 
Scarpa's and Colies’ fasciae; (c) the external oblique fascia; and (d) the 
fascia of the internal oblique and transversus abdominis together, the 
four usually being inextricably blended. It is probable, although as yet 
unproved to my satisfaction, that a and h together line the scrotal sac, 
and that c and d provide separate pockets for the individual testes,’ thus 


forming the septum of the scrotum. 

Fascia tata is a compound slicet formed by tlie fusion in various de- 
crees of the continuations of Scarpa's fascia, external oblique fascia, and 
die fascia from internal oblique and transversus togetlier, to a minor 
extent the transversalis fascia by means of its continuing iliopsoas fascia, 
ind in particular instances at least, it comprises contribution from the 
leen fascia of the thich muscles. It encloses the tensor fasciae Jafne and 
;artorms muscles and frequently may l,e sopnrafod into irregular layci^s. 

fascia or the deep fascia of the penis, is treated very nnsatis- 
uctorily by the textboobs and, if described at all, is usually stated to be 
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the falx, and from this arch the cremasteric fascia eontimies down the 
coi’d. 'When weakly developed, the arch is difficult to define. 

Perhaps every teacher of gross anatomy has frequently noted diver- 
gent muscle slips of the internal oblique in the vicinity of the ilium. 
Chouke (1935), calling them the accessory internal oblique, appears to 
have been the first to indicate tliat these slips are of fairly regular form 
and usual occurrence. He descrilied the accessory muscle as between the 
internal oblique and transversus abdominis (Pigs. 1 and 2), and as pres- 
ent on both sides in 85 out of 136 cadavers, questionably so in 12 more, 
and on one side of all except 4 of the remainder. Certainly it is not de- 
tectable as a separate slip in such a large proportion of the cadavers 
(more than half of them negroes) used at Johns Hopkins University, nor 
does it occur always internal to the main part of the internal oblique. 


M. oMi<juus Infern. Aponeurosis -m. 

Mstr-atiSVersus abdom. obii*3UU3 extern. 

oWiqvus intern. (cvjt^ arid 
accesserSuA 

I.inc of TTv. TseWs 

abdom* j 


rcftecled) 



N. slioingumal 
obHquus i-nterrv 
(cvl) 

Talx ingumaUs 


The fact of chief significance is that in man there is an added stress in 
this I'egion, as is indicated by a thickening of the part of the internal 
oblique arising from the anterior spines of the iUum and the lateral part 
of the inguinal ligament ; hence, at the point of interiliac stress throimh 
the linea semieircularis. At its maximum this results in a separable slip 
ot muscle, between 1 and 2 inches wide, usually upon the internal but 
at times upon the external, surface of the internal oblique. ^ 
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duced by pax’ticular interiliac stresses and a diminution, or at least 
change in character,' of those stresses inferior to the liiiea. 

Latciol Abdoimnal Muscles . — All three layers of abdominal mnscles in- 
sert upon the sheath of the rectus, and all three blend tvith tlie inguinal 
ligament for its entire length. From one vieu’point the obliquus externiis 
abdominis may be thought of as a fundamental layer composed of mus- 
cle, aponeurosis, and fascia. Tlie aponeurosis is attached medially to tlie 
sheath of the rectus and to tlie pubis. Inferolaterally the aponeurosis 
increases in toughness in a line betAveen the ilium and pubis (inguinal 
ligament), where it is fused Avith the layers next superficial and deep, 
and more infeidorly contributes to the formation of the fascia lata. The 
aponeurosis splits to form the external inguinal ring. Just as this layer 
contributes to tlie fascia lata, so does its fascia continue along tlie sper- 
matic cord as the external spermatic fascia, upon the perineum deep to 
Colles^ fascia, and undoubtedly upon penis and scrotum as indistinguish- 
able deeper parts of tlie tunica dartos of these regions. Tliis fascial con- 
tinuation from the external oblique has been regarded by Gallaudet 
(1931) and Anson and MeVay (1938) as a fascia (innominate fascia) 
AAhich in the pubic region occurs betAA^een Scarpa ^s fascia and the deep 
fascia of the external oblique muscle. Actually it definitely appears to 
be the latter. 


Frequently in the inferior abdomen and not infrequenthA" in the meso- 
gastric region, obliquus internus and transA^ersus abdominis remain un- 
dmded for some distance lateral to the sheath of the rectus, and this 
undiAuded part constitutes the conjoined tendon. The Iaa^o layers to- 
gether contribute cremasteric fascia and cremaster muscle to the sper- 
matic cord, although in most cadaA^ers the cremaster receiATS muscle 
fibers from the internal oblique only. This inner fundamental layer also 
contributes to the fascia lata and apparently to the deeper parts of the 
fascia of the perineum and of the tunica dartos of penis and scrotum as 
AA^ell, although the continuity is difficult to folloAA\ 

In the superior part of the abdomen of man, the aponeurosis of the 


internal oblique usually splits to straddle tlie rectus sheath, hut often 
this is not detectable in the umbilical region. Inferiorly the insertion is 
definitely upon the A’cntral sheath of the rectus in those cases in Avhieh 


there is no conjoined tendon or AAdien the muscle fibcis extend farther 
medially than the border of the rectus. The tliickcst part of the muscle 
is adjacent to the ilium, AAdiile inferior to that level it becomes Avcakcr. 
liluscle fibers arise usually from the lateral part of the inguinal ligament 
only, but more medially there is fascial attachment to the inguinal liga- 
ment* or more properly speaking, tliis layer contributes a iascin to the 
formation of the ligament. AYhen strongly developed and Avhon scjiarahlc 
nt this point from the transvcr.sus abdominis (i.e., in the absence of a 
'conjoined tendon), this port of the inictnai oMique fornts ahovc II, e 
speLtic cord on aponenl-olie nreh, the med.ol port of 'vh.el, const, Inles 
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fomei* situation it is separated from the internal oblique by branches of 
iliohypogastric nerve and of the deep circumflex vessels. One may clearly 
see that the tension of this accessory slip is in a line that curves toward 
the symphysis, ending not at the midline but at the lateral margin of 
the origin of rectus abdominis muscle. It seems not unlikely that tliis 
muscle, or tlie stress tliat produced it, is an exclusively luimau feature in 
process of development, because of the erect posture, for strengthening 
the lower abdominal wall. It is interesting to note tliat its inferior 
border lies directly superior to the area of the weak spot of Hesselbach's 
triangle. It and the linea semicireularis provide two crossed, strengthen- 
iiig bands as shown in Fig. 2. 


L-ine of tension — 

semicircvjla'ris 



Superiorly the aponeurosis of the transversus abdominis inserts upon 
the deep sheatii of the rectus, but inferiorlj^ upon its lateral border wIicJi 
conjoined tendon is absent. Near tlie inguinal ligament the transvensns 
abdominis resembles the internal oblique, with muscle fibers arising from 
the lateral part of the ligament, witli fascial attachment to the ligament 
for its entire length. But when tlie conjoined tendon is absent the part 
of the transversus abdominis arching over the cord is usuaii}’ weaker than 
the falx and more closely adjoins tlie cord. It is the theorel icaJly ajamen- 
rotic part of tliis layer medially adjacent to the siiermatie cord tliat in 
reality forms tlie interfoveolar ligament, although in some causes (he 

transversalis fascia contributes to it. ^ . 

ronioined fem/o a. —Textbooks usually define thus as the interior pait 
of the fused aponeuroses of internal oblique and transversus abdominis, 
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former situation it is separated from tlie internal oblique b.r branches of 
iliohypogastric nerve and of the deep circumflex vessels. One may clearly 
see that the tension of tliis accessory slip is in a line that curves toward 
the s3miphysis, ending not at the midline but at the lateral margin of 
the origin of reetus abdominis muscle. It seems not unlikely that this 
muscle, or the stress tliat jirodueed it, is an exclusive!}’ liuman feature in 
pioeess of development, because of the erect posture, for strengtliening 
the lower abdominal wall. It is interesting to note that its inferior 
border lies directly superior to the area of the weak sjmt of Hesselbach’s 
triangle. It and the linea semicircularis provide tivo crossed, strengthen- 
ing bands as shown in Fig. 2. 

Lina of tension — 

linea. SGTni circular is 



■Fig. 2. — Tlie obUqiius interims accessorius muscle, sliowiug its line of tension in 
respect to the indicated line of tension through the linea semicircularis. Overlying 
structures have been remo\'ed. 


Superiorlj' tlie aponeurosis of tlic transversus alidominis inserts upon 
the deep sheath of the rectus, but inferiorly upon its lateral border when 
conjoined tendon is absent. Near the inguinal ligament llic Iransvorsns 
abdominis resembles the internal oblique, with muscle fibers arising from 


the lateral part of the ligament, with fascial attacliment to tlie ligament 
for its entire Icngtli. But wlicn the conjoined tendon is absent the part 
of the transversus abdominis arching over the cord is usually weaker than 
the falx and more closely adjoins the cord. It is tiie thcovelicuUy aponeu- 
rotic part of this laver medially adjacent to the .spermatic cord that in 
reality forms the interfoveolar ligament, although in some eases the 

transvcrsalis fascia contnbulc.s to It. - r • * 

Ponioined Tcarfoa.— Textbooks usually define this ns the inferior part 
of the fused aponeuroses of internal oblique and (rnnsve.-s«.s abdonunrs, 
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former situation it is separated from tJie internal oblique by branches of 
iliohypogastric nerve and of the deep circumflex vessels. One may clearly 
see that the tension of this accessory slip is in a line that curves toward 
the sjmiphysis, ending not at the midline but at the lateral margin of 
the origin of rectus abdominis muscle. It seems not unlikely that tins 
muscle, or the stress that produced it, is an exclusively human feature in 
process of development, because of the erect posture, for strengthening 
the lower abdominal wall. It is interesting to note that its inferior 
border lies directly superior to the area of tlie weak spot of Hesselbach ’s 
triangle. It and the liuea semieircularis provide two crossed, strengthen- 
ing bands as shown in Fig. 2, 

L-ina oC Icnsiort — 

sciTai circular is 



2. — The obliQUUs intermis accesf^oriu^ imisclo, showing: iU line of tension in 
respect to the indicated line of tension through the linea semieircularis. Overlying 
structures have been removed. 


Superiorly the aponeurosis of the transvei-siis abdominis inserts upon 
the deep sheath of the rectus, but iuferiorly upon its lateral border when 
conjoined tendon is absent. Near the inguinal ligament the transversus 
abdominis resembles the internal oblique, with muscle fibers arising from 


the lateral part of the ligament, with fascial attachment to the ligament 
for its entire length. But when the conjoined tendon is absent the part 
of the transversus abdominis arching over the eord is usually weaker than 
the falx and more closely adjoins the cord. It is the theoretically npoiwih 
rotic part of this layer medially adjaeent to the spermatic cord that in 
reality' forms the interfoveolar ligament, although in some ea.S(‘S tin* 

traiisversalis fascia contributes to it, • t 

Conloincd rc;K?u«.-Textbooks usually defme tlus as tl.c mtor.or part 
of the fused aponeuroses of internal oblique and transvensiw abdom.i».s. 



662 


SURGERr 


linea alba, tluis forming tlie reflex ligament in whole or in part- and 
others curve dorsally to form the lacunar, or Gimbernat^s, ligament upon 
the medial wall of the femoral ring. The reflected part is variable, with 
fibeis sometimes stopping on the pubis, or again continuing superomedi- 
allj" qxute to the linea alba and decussating with fibers of the opposite 
side of the body ; but it is almost always present to some degree. To this 
structure the fibers of the inferior crus of the external inguinal ring con- 
tribute in varying amount. 

Transversalis Fascia , — There is considerable variation in the textbook 
definition of this fascia, the implication often being that it is a single 
layer of fascia between transversus abdominis muscle and tlie peri- 
toneum. Anson and McVay considered it to be the deep fascia of the 
transversus abdominis muscle, but this is quite different. There appears 
to be but little question that the term transversalis fascia should be ap- 
plied to all connective tissue between the deep fascia of the transversus 
abdominis muscle and the peritoneum. It thus bears the same relation 
internally between muscles and peritoneum as the tela subcutanca does 
externally between muscles and skin. It varies locally in its definition 
and in the number of layei-s into which it may be divided. -At some spots 
it fuses with the deep fascia of the transversus abdominis, iliacus, or 
otlier internal musculature, and at others merges with tjie fibrous layer 
of the peritoneum. The term transversalis fascia is regularly applied to 
the connective tissue between the rectus abdominis muscle, inferior to 
the linea semicircularis, and the peritoneum. But the tissue in this 
situation consists both of a thin sheet of rectus sheath and transversalis 
fascia, the latter not infrequently separalfie into more than one distinct 
layer. 

Upon careful examination it is seen that the transversalis fascia tends 
to increase in thickness in the neighborhood of the spermatic cord. Fibers 
from its more superficial surface follow down the cord to become ihc 
internal spermatic fascia; but fibers of its deeper surface also follow up 
the cord. Its fibezs merge as well witli the fascia covering iliacu.s and 
psoas muscles and other structures, and tlieso covcring.s are merely part 
of the transversalis fascia. The part investing the iliopsoas continues 
over these muscles beneath the inguinal ligament, partly fused with the 
lioament t}mz*e, becoming the iliopcctincal fascia, and more infei'iorly 
partly fi^sed with the fascia lata. The transversalis fascia nl.so con- 
tribiiles to the sheath of the femoral vessels. 
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linea alba, thus forming the reflex ligament in wliole or in part* and 
others curve dorsally to form the lacunar, or Gimbernat^s, ligament upon 
the medial wall of the femoral ring. The reflected part is variable, with 
fibers sometimes stopping on the pubis, or again coiitinuiug suporomecli- 
ally quite to the linea alba and decussating witii fibers of the opposite 
side of the body ; but it is almost always present to some degree. To this 
structure the fibers of the inferior crus of the external inguinal ring con- 
tribute in varying amount. 

T rails versalis Fascia.—ThevQ is considerable variation in the textbook 
definition of this fascia, the implication often being that it is a single 
layer of fascia between transversus abdominis muscle and the peri- 
toneum. Anson and McVay considered it to be tlie deep fascia of the 
transversus abdominis nmscle, but this is quite different. There appears 
to be but little question tliat the term transversalis fascia shoiild be ap- 
plied to all connective tissue between the deep fascia of the transversus 
abdominis muscle and the peritoneum. It thus bears the same relation 
internally between muscles and peritoneum as the tela subcutanea does 
externally between muscles and skin. It varies locally in its definition 
and in the number of la^'ers into which it may be divided. At some spots 
it fuses with the deep fascia of the transversus abdominis, iliacus, or 
other internal musculature, and at others merges with tlie fibrous layer 
of the peritoneum. The term transversalis fascia is regularly applied to 
tlie connective tissue between the rectus abdominis muscle, inferior to 
the linea semicircularis, and the peritoneum. But the tissue in this 
situation consists both of a thin sheet of rectus sheath and transversalis 
fascia, the latter not infrequently separable into more than one distinct 
layer. 

Upon careful examination it is seen t)jat tlie transversalis fascia tends 
to increase in thickness in the neighborhood of the spermatic cord. Fibers 
from its more superficial surface follow down the cord to become tiic 
internal spermatic fascia ; but filjcrs of its deeper surface also follow up 
the cord. Its fibers merge as well with the fascia covering iliacus and 
psoas muscles and otJier structures, and tliesc coverings are merely 2>art 
of tlie tz*ansvez*saljs fascia. The ])art investing the iliopsoas continues 
over these muscles beneath the inguinal ligament, partly fused with the 
li^mment there, becoming the iliopeetinoal fascia, and more inferioriy 
partly fused with the fascia lata. The transversalis fascia also con- 
tributes to the sheath of the femoral vessels. 
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liiiea alba, thus forming the reflex ligament in ^^ilole or in part- and 
otliei^ curve dorsally to form the lacunar, or Gimbernat’s, ligament upon 
the medial wall of the femoral ring. The reflected part is variable, with 
fibers sometimes stopping on tlie pubis, or again continuing superomedi- 
nlly quite to the linea alba and decussating with fibers of the opposite 
side of the body; but it is almost always present to some degree. To this 
sti uctui'e the fibers of the inferior crus of the external inguinal ring con- 
tribute in varying amount. 

Traiisuersahs Fascia , — There is considerable variation in the textbook 
definition of this fascia, the implication often being tliat it is a single 
layer of fascia between traiisversus abdominis muscle and the peri- 
toneum. Anson and McVay considered it to be tlie deep fascia of the 
transversus abdominis muscle, but tliis is quite different. Tiiere appears 
to be but little question tliat tlie term transversalis fascia should be ap- 
plied to all connective tissue between tlie deep fascia of tlie transversus 
abdominis muscle and tlie peritoneum. It thus bears tlie same relation 
internally between muscles and peritoizeum as tlie tela subeutanea docs 
externally between muscles and skin. It varies locally in its definition 
and in tlie number of layers into which it may be divided. At some spots 
it fuses Avith the deep fascia of the transversus abdominis, iliacus, or 
other internal museulatnre, and at others merges with the fibrous layer 
of the peritoneum. The term transversalis fascia is regularly applied to 
the connective tissue between the rectus abdominis muscle, inferior to 
the linea semicircularis, and the peritonenm. But the tissue in this 
situation consists both of a thin sheet of rectus sheath and transversalis 
fascia, the latter not infrequently separable into more than one distinct 
layer. 

Upon careful examination it is seen that the transversalis fascia tends 
to increase in thickness in the neighborhood of the spermatic cord. Fibcr.s 
from its more superficial surface follow down the cord to become the 
internal spermatic fascia ; but fibers of its deeper surface also follow up 
the cord. Its fibers merge as well with tlie fascia covering iliacus and 
psoas muscles and other structures, and these coverings are merely part 
of the transversalis fascia. Tlie part investing tlie iliop.soas conGnues 
over these muscles beneath the inguinal ligament, partly fused with the 
ligament there, becoming the iliopectincal fascia, and more inferioriy 
pailly fused with the fascia lata. The transversalis fascia also con- 
tributes to the sheath of the femoral vessels. 
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linea alba, thus fomiiig tlie reflex ligament iu whole or in part; and 
others curve dorsall}^ to form tlie lacunar, or Gimbernat^s, ligament upon 
the medial wall of tlie femoral ring. The reflected part is variable, Avith 
fibers sometimes stopping on tlie pubis, or again continuing superoinedi- 
Rlly (inite to the linea alba and decussating A\’ith fibers of the opposite 
side of the body ; but it is almost always present to some degree. To this 
structure the fibers of the inferior crus of the external inguinal ring con- 
tribute ill varymg amount. 

Transversalis Fascia . — There is considerable variation in the textbook 
definition of this fascia, the implication often being that it is a single 
layer of fascia between transversus abdominis muscle and the peri- 
toneum. Anson and ]\IcVay considered it to be the deep fascia of the 
transversus abdominis muscle, but this is quite different. There appears 
to be but little question that the term transversalis fascia should be ap- 
plied to all connective tissue between the deep fascia of the transversus 
abdominis muscle and the peritoneum. It thus bears the same relation 
internally between muscles and peritoneum as the tela subcutanoa does 
externally between muscles and skin. It varies locally in its definition 
and in the number of layers into which it may be divided. At some spots 
it fuses with the deep fascia of the transversus abdominis, iliaeus, or 
other internal musculature, and at others merges with the fibrous layer 
of the peritoneum. The term transvei*salis fascia is regularly applied to 
the connective tissue between the rectus abdominis muscle, inferior to 
the linea semicircularis, and the peritoneum. But the tissue iu this 
situation consists both of a thin sheet of rectus sheath and transversalis 
fascia, the latter not infrequently separable into more than one distinct 
layer. 

Upon careful examination it is seen that the transversalis fascia tends 
to increase in thickness in the neighborhood of the spermatic cord. Fibers 
from its more superficial siufface follow down the cord to become the 
internal spermatic fiiscia; but fibers of its deeper surface also follow up 
the cord. Its fibers merge as well with the fascia covering iliaeus and 
psoas muscles and other structures, and these coverings are merely part 
of the transversalis fascia. The part investing the iliopsoas continues 
over these muscles beneath the inguinal ligament, partly fused with the 
ligament there, becoming the iliopectineal fascia, and more interiorly 
partly fused with the fascia lata. The transversalis fascia also con- 
tributes to the sheath of the femoral vessels. 
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THE ACTIVITY OF ISOLATED SEGMENTS OF THE COLON 
OP DOGS, WITH SPECIAL EEFERENCE TO THE INFLUENCE 
OF CERTAIN DRUGS 

Robert E. Reagan, M.D., Benton Harbor, Mich., and 
Charles B. Puestow, M.D., Chicago, III. 

(From the Department of Surgery, University of Illinois, College of Medicine) 

P RIOR to 1900 considerable study of the motility of the small in- 
testine was made, but very little investigative work was done on 
the colon. Since then, many excellent studies of the colon have revealed 
much information about its normal motility. However, in most experi- 
ments the animals were either anesthetized or balloons were placed in the 
lumen of the bowel. Thus, the animals were studied luider abnormal 
phj'siologic conditions or the bowel was subjected to mechanical irrita- 
tion. 

To overcome these objections, isolated segments of the colon were 
transplanted to the abdominal wall where they could be observed under 
all conditions over long periods of time without the use of anesthesia 
or mechanical irritation. The dogs wei’e prepared by isolating* seg- 
ments from the upper, middle, and lower colon. Studies were directed 
toward the determination of normal movements of the dog^s colon in 
the fasting state and after feeding and the effect of the following dinigs 
upon these movements : pitressin, morphine sulfate, atropine sulfate, 
prostigmin, 0.85 per cent sodium chloride, 20 per cent sodium chloride, 
and 50 per cent glucose. 

Magnus^^ and later Alvarez^ made valuable observations of intestinal 
motility by taking full-thickness strips from various parts of the intes- 
tinal tract and immersing them in Lockers solution. The solution was 
kept at a constant temperature and was oxygenated. The rate of con- 
traction of the immersed strips was noted. Numerous drugs were 
added to the solution and the effect on the rate of contraction recorded. 
Alvarez found that the average rate of contraction of the duodenum 
was 15.3 per minute; of the jejunum, 13.3; of the upper ileum, 10.5; 
and of the colon, 6.8 per minute. Prom these observations he developed 
his gradient theory of intestinal motility. 

Jaeobj,^ ill 1890, was the first to report antiperistaltic movements and 
these observations were confirmed by Cannon^ in 1901. Fluoroscopic 
observations were carried out on the cat following a barium meal. 
Cannon states that antiperistaltic waves set in soon after food enters 
the colon and continue for periods of two to eight minutes at a rate of 
five waves per minute. After these have been occurring for some time, 
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linea alba, thus forming tlie reflex ligament in whole or in part; and 
others curve dorsally to form the lacunar, or Gimbernat’s, ligament upon 
the medial wall of the femoral ring. The reflected part is variable, witli 
fibers sometimes stopping on the pubis, or agaui continuing superomedi- 
ally quite to the linea alba and decussating witli fibers of the opposite 
side of the body ; but it is almost always present to some degree. To this 
structure the fibers of tlie inferior crus of the external inguinal ring con- 
tribute in varying amount. 

Transversali^ Fascia . — There is considerable variation in the textbook 
definition of this fascia, the implication often being that it is a single 
layer of fascia between transversus abdominis muscle and the peri- 
toneum. Anson and i\rcVay considered it to be the deep fascia of the 
transversus abdominis muscle, but this is quite different. There appears 
to be but little question that the term transversalis fascia should be ap- 
plied to all connective tissue between the deep fascia of the transversus 
abdominis muscle and the peritoneum. It thus beai’s the same relation 
internallj^ betn^een nnzscles azzd pezitozieuzn as the tela subeutanea docs 
externally between muscles and skin. It varies locally in its definition 
and in the mzmber of layers into wliich it may be divided. At some spots 
it fuses with the deep fascia of the transversus abdominis, iliacus, or 
other internal musculature, and at others merges with the fibrous layer 
of the peritoneum. The term transvei*salis fascia is regularly applied to 
the conneetive tissue between the rectus abdominis muscle, inferior to 
the linea semieireularis, and the peritozieum. But the tissue in this 
situation consists both of a thin sheet of rectus sheath and transversalis 
fascia, the latter not infrequently separable into more than one distinct 
layer. 

Upozz careful examination it is seen that the transversalis fascia tends 
to increase in thickness in tlie neighborhood of the spermatic cord. Fibers 
from its znore supez’ficial surface follow down tJie cord to become the 
internal spermatic fascia; but fibers of its deeper surface also follow up 
the cord. Its fibeis merge as well with the fascia covering iliacus ami 
psoas muscles and other structures, and these coverings are merely jzart 
of the transversalis fascia. The part investing the iliopsoas continue.s 
over these muscles beneath the inguinal ligament, partly fused with the 
IPrament there, becoming the iliopectineal fascia, and more interiorly 
partly fused witli the fascia lata. The transversalis fascia also con- 
tributes to the slieatli of the femoral vessels. 
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THE ACTIVITY OF ISOLATED SEGMENTS OP THE COLON 
OP DOGS, WITH SPECIAL REPEEENCE TO THE INFLUENCE 
OP CERTAIN DRUGS 

Robert E. Reagan, M.D., Benton Harbor, JIich., and 
Charges B. Puestow, SI.D., Chicago, Ilu 

(From the Department of Surgery j University of Illinois, College of Medicine) 

P RIOR to 1900 considerable study of the motility of the small in- 
testine Avas made, but very little investigative work was done on 
the colon. Since then, many excellent studies of the colon have revealed 
much information about its normal motility. However, in most experi- 
ments the animals were either anesthetized or balloons were placed in the 
lumen of the bowel. Thus, the animals were studied under abnormal 
physiologic conditions or the bowel was subjected to mechanical iiTita- 
tion. 

To overcome these objections, isolated segments of the colon were 
transplanted to the abdominal wall where they could be observed under 
all conditions over long periods of time without the use of anesthesia 
or mechanical irritation. The dogs were prepared by isolating seg- 
ments from the upper, middle, and lower colon. Studies were directed 
toward the determination of normal movements of the dog^s colon in 
the fasting state and after feeding and the effect of the following diuigs 
upon these movements: pitressin, moi'phine sulfate, atropine sulfate, 
prostigmin, 0.85 per cent sodium chloride, 20 per cent sodium chloride, 
and 50 per cent glucose. 

Magnus^^ and later Alvarez^ made valuable observations of intestinal 
motility by taking full-thickness strips from various parts of the intes- 
tinal tract and immersing them in Locke’s solution. The solution was 
kept at a constant temperature and was oxygenated. The rate of con- 
traction of the immersed strips was noted. Numerous drugs were 
added to the solution and the effect on the rate of contraction recorded, 
Alvarez found that the average rate of conti*action of the duodenum 
was 15.3 per minute; of the jejunum, 13.3; of the upper ileum, 10.5; 
and of the colon, 6.8 per minute. From these observations he developed 
his gradient theory of intestinal motility. 

Jacob j,® in 1890, was the first to report antiperistaltic movements and 
these observations were confirmed by Cannon^ in 1901. Fluoroscopic 
observations were carried out on the cat following a barium meal. 
Cannon states that antiperistaltic waves set in soon after food enters 
the colon and continue for periods of twm to eight minutes at a rate of 
five wa ves pei minute. After these have been occurring for some time, 

Received for publication, May 1, 1939. 


6G3 



664 


SURGERY 


serial sectiouing of the contents begins and is followed b}‘ gentle Iciiead- 
ing movements. Cannon describes very acciu‘ately the sudden mass 
iuo\ ements of tlie column of bismuth which is then split up into a num- 
ber of ecpial segments. WitJuii a few seconds eacli of tliese segments is 
again divided, and at times, these smaller segments are redivided so 
that every particle of food is brouglit into intimate contact with tiic 
intestinal wall. TJiese segmental movements have nothing to do with 
the forward progress of food. Starling^^ states that the forward 
progress is caused by a true peristaltic contraction which involves con- 


traction of the intestine above the food mass and relaxation of the 
intestine below. To prove Jiis tlieoi’ies lie inserted balloons into the 
lumen of the exposed colon and found that bj* pinching the colon above 
tlie balloon an immediate relaxation of the muscle wall in tJie neigii- 
borliood of the balloon took place. He showed that stimulation at any 
point of the colon causes contraction above and relaxation below the 
point of stimulus. Tliis reaction is termed by Bayliss and Starling^ 
the ^‘law of the intestine." 

Considerable effort has been made to anaij’ze various functions of 
the longitudinal and circular muscle layers. It is felt that only by 
a thorough understanding of the action of these ]a 3 'ers could tlie above 
reaction be explained. Eaiford and Mulinos/' in 1934, devised a series 
of experiments in wliich could record separatel}^ on a smoked 
drum the movements of the circular and longitudinal muscle layers. 
Tins was accomplished b}" exterioriziug isolated segments of colon 8 to 
10 cm. in length, opening them longitudinally" and, after excising an 
equal area of skin from tlie abdomen, suturing togetlier tlie mucosal 
and skin edges. Continuity of the remaining bowel was re-establishod 
by" end-to-end anastomosis. After a period of time it was found that 
mechanical stimuli, sucJi as light stroking, would produce light contrac- 
tions of the longitudinal and circular lay"ers. Clips were attached 
either longitudinally or transversely and connected with a recording 
mechanism. From these experiments tliey concluded that stimulation 
of the mucosa of the colon caused contraction of the longitiurnuil muscle 
at and below the point of stimulation but none above it, followed by' 
contraction of the circular muscle at and above the point of stimula- 


tion but none below. This dilates tlie bowel lumen below the .stimulus 
and constricts it above, thus facilitating tJio downward passage of in- 
testinal contents. Eaiforcl and Mulinos also observed that, following 
the imrestion of food, the colon transplant seemed more irritable, so that 
weaker mucosal stimuli elicited more powerful and Icngtii.v con tract ions 
of the intestinal musculature. They concluded that the ‘’law of the 
intestines" dei)eiuled upon mucosal stimulation. 

B-ircroft and Steggerda^ studied the exteriorized cecum and proxi- 
maUolon not cli:>coauected from the re.nainin- inte.tme. t!»- fast- 
ini state they observed definite kncadinj; eontraet.oas lolloued hy 
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deeper contractions involving the ^Yhole cecum and progressing toward 
the ileocecal region. After several such contractions, a marked con- 
striction existed in the region of the ileocecal valve and remained for 
three to four minutes, resulting in cousideralde distention of the colon. 
Shortly thereafter, antiperistaltic waves appeared at the rate of five to 
seven per minute. The cecum then began to relax and deep kneading 
contractions progressed down tlie colon, stopping tlie antiperistaltic 
waves. The}^ also observed deep, massive contractions originating in 
the ileocecal region and passing slowly down the colon, forcing intes- 
tinal contents before them. Paint antiperistaltic waves preceded these 
contractions. Approximate^ fifteen minutes were usually required 
for a wave to travel the length of the exposed colon. Following feed- 
ing, pronounced contractions were noted first in the ileocecal region 
and were followed by antiperistaltic Avaves and later by kneading con- 
ti'actions. Similar series of contractions recurred repeatedly for per- 
haps ten minutes, the cecum during this time remaining inactive. 

Templeton and Lawson-^ studied the normal motility of the dog’s 
colon by the use of tandem balloons inserted through a cecostomy and 
into the anus. They observed three types of contractions: Type I, a 
rapid contraction which appeared on the ti’acing as a simple cui've; 
Type II, a sloAver contraction surmounted by the more rapid Type I 
contractions ; and Type III, tone changes usually surmounted by T3^pe 
II contractions. The relationship of these three types of eontraetions 
suggested that the larger contractions resulted from a summatkm ol 
the smaller. Eh^^thmic pulsations which were converted into waves 
appeared to be the fundamental activity of the dog’s colon. Certain 
differences were noted in the activity of the proximal and distal colon. 
High tone changes Avith periods of activity prevailed in the proximal 
colon. The distal colon shoAved only slight tone changes. They noted 
a reciprocal relationship between certain types of activity in the prox- 
imal and the distal colon. 

Larson and Bargen^^ studied the motility of the isolated colon pre- 
pared by a tAvo-stage procedure Avhich united the terminal ileum to the 
distal sigmoid. The intervening colon, comprising all but a small dis- 
tal segment, remained AAnthin the abdominal cavity Avith a eecostomj’’ 
and the proximal divided end of the sigmoid open on the surface of the 
abdomen. IMotor fimetion Avas studied a tandem set of three bal- 
loons attaclied to Avater manometers, one balloon being in the cecum, 
one iieai* the splenic flexure, and the third in the loAA^er sigmoid. The 
colon Avas found normallj^ to he practicallj’ quiescent and active only 
Avhen definite^ stimulated. ^‘When moA^ements took place the^^ con- 
sisted mainly of three types of AvaA^es: (1) large tonus Avaves at the 
rate of six to eight an hour; (2) small tonus Avaves surmounting* the 
large and coming at the rate of five to six in four minutes; and (3) 
short rapid contractions superimposed on the small tonus Avaves and 
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serial seetiouing o£ the contents begins ami is foilo^YGd by gentle imead- 
ing movements. Cannon describes very accurately the sudden mass 
mo\ ements of the column of bismuth ^vhich is then split up into a num- 
ber of equal segments. AVithin a few seconds each of these segments is 
again divided, and at times, these smaller segments are redivided so 
that every particle of food is brought into intimate contact ^Yith the 
intestinal wall. These segmental movements have nothing to do with 
the forward progress of food. Starling^'^ states that the forward 
progress is caused by a true peristaltic contraction which involves con- 
traction of the intestine above the food mass and relaxation of the 
intestine below. To prove his theories he inserted balloons into the 
lumen of the exposed colon and found that by pinching the colon above 
the balloon an immediate relaxation of the muscle wall in the neigh- 
borhood of the balloon took place. He showed that stimulation at any 
point of the colon causes contraction above and relaxation below the 
point of stimulus. This reaction is termed by Bajdiss and Starling^ 
the ^‘law of the intestine.^' 

Considerable effort has been made to analyze various functions of 
the longitudinal and circular muscle layers. It is felt that only by 
a thorough imderstanding of the action of these layers could the above 
reaction be explained. Raiford and Mulinos,^^ in 1934, devised a series 
of experiments in which they could record separately on a smoked 
drum the movements of the circular and longitudinal muscle layei's. 
This ^Yas accomplished by exteriorizing isolated segments of colon S to 
10 cm. in length, opening them longitudmall^' and, after excising an 
equal area of skin from the abdomen, sutiu'ing together the mucosal 
and skin edges. Continuity of the remamhig bowel was re-established 
b}’" end-to-end anastomosis. After a period of time it was found that 
mechanical stimuli, such as light stroking, would produce light contrac- 
tions of the longitudinal and circular layers. Clips were attached 
either longitudinally or transversely and connected with a recording 
nieebanism. From these experiments they concluded that stimulatioxr 
of the mucosa of the colon caused contraction of the longitudinal muscle 
at and below the point of stimulation but none above it, followed by 
contraction of the circular muscle at and above the point of stimula- 
tion but none below. This dilates the bowel lumen below the stimulus 
and constricts it above, thus facilitating the downward passage of in- 
testinal contents. Raiford and Aluliuos also observed that, following 
the ingestion of food, the colon transplant seemed more irritable, so that 
weaker nnicosal stimuli elicited more powerful and lengthy contractions 
of the intestinal miisenlature. They concluded that the ‘Maw of the 
intestines’^ depended upon mucosal stimulation. 

Barcroft and Steggercla^ studied the exteriorized cecum aud proxi- 
not disconnected from the remaining intestine. In the fast- 
r« sS «°e.v deflnite leading conlractions I,,v 
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served hi dogs. Bareroft and Steggerda*^ studied the el¥ect of inorphuie 
on loops of exteriorized colon. One-half cubic centimeter of 5 per cent 
solution of morphine was injected subcutaneously and vomiting and 
defecation were observed to take place one hour later. The cecum and 
ileocecal region were the only portions of the gut to show any move- 
ment and these were very weak and occurred only occasionally. They 
also reported an increase in the tone of the colon of the dog. The 
method of Plant and IMiller'^ was used by Yonkmaii, Hiebert, and 
Singh^^ in studying the effect of morphine on the human colon. Long, 
sausage balloons were placed in the lumen of the bowel through colos- 
tomies and attached to a recording kymograph. All patients studied 
showed some form of stimulation of either the ileum or the colon follow- 
ing the administration of morphine, the results varying with the individ- 
ual patient, the dosage of morphine, and the bowel area studied. Straub 
and Sehild-^ studied the action of morphine on the motility of the 
colon of guinea pigs by attaching a water manometer to the desired 
segment of colon. They reported an increased tonus with small doses 
of morphine (0.2 to 0.75 mg. per kilogram of bod)^ weight) and an 
arrest of peristalsis in most cases. Small doses seemed to increase 
tonus as well as large doses. Alvarez- reported an increase in tlie mo- 
tility of excised, full-thickness strips of rabbit colon immersed in warm, 
oxygenated Locke’s solution to which 5 c.c. of a 1 per cent solution of 
morphine sulfate had been added. 

Ochsner, Gage, and Cutting^- have conducted extensive experiments 
on the effect of drugs on the intestine of the normal dog and in dogs 
with obstruction at the terminal ileum. In their experiments dealing 
with the colon as well as the ileum, physostigmine, pituitrin, pitocin, 
peristaltin, and acetyl choline were used. Of this group of drugs, 
physostigmine produced a definite increase in tone and intestinal move- 
ments of the ileum and an increase in movements of the colon with 
practically no change in tone. In the normal dog pituitrin had a 
definite, though slight, tendency to produce decrease in tone and inhi- 
bition of peristaltic movement in the ileum as well as colon. Y^ben 
pitocin, peristaltin, and acetyl choline were given to normal animals, 
the effect on the ileum and colon was relatively the same, showing no 
change or a slight decrease in tone and activity. This led the authors 
to the obvious conclusion that in general the treatment of ileus by 
diTigs could not be looked upon as a veiy effective therapy. Ochsner, 
Gage and Cutting"^^ conducted additional experiments on the effect of 
morphine on the small intestine of the normal dog and found that it 
increased tonus and activity just as it did in the colon of animals in 
the experiments of the authors and other investigators. 

The action of prostigmiu oti the motility of the colon of gumea pi«s 
was studied by Straub and Scbild.'^' They found this dru- to be“a 
very effective stimulant to the motility of the small intestine but noted 
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with a rate of eight to ten a minute. The latter were found almost en- 
tirely in tile ceeuin and probably represent a mixing or churning type 
of movement which is usually present in this segment of bowel The 
waves could not be followed with certainty from one end of the colon 
to tlic otiier altliough they seemed to travel analward in many instances. 
Usually the whole organ contracted systolically as a unit.'^ Feeding 
meat to fasting animals produced a gastrocolic reflex, the colon con- 
tracting strongly for fifteen to twenty minutes, especially in the distal 
segment. Tliey also noted a receptive relaxation of the cecum on feed- 
ing. AYaves of contractions in the colon were observed preceding 
vomiting. 

Medical literature reveals a number of reports relative to the action 
of di'ugs on movements of the colon. Alvarez’ studied the effect of 
pituitrin placed in the water bath of the excised fnll-tluclaiess strips 
of the colon of rabbits and found slight contractions with a moderately 
strong concentration of the drug. Larson and Bargen,^'^ studying 
movements in isolated dogs' colons by the use of tandem balloons, ob- 
served that x^ituitary solutions administered subcutaneously moderately 
increased the activit}^ of the middle portion but had little or no effect 
on the distal colon. Patients who had been subjected to colostomy and 
ileostomy were observed by Guthrie and Bargen,^^ who introduced rub- 
ber balloons into the lumen of the transverse colon, sigmoid flexure, and 
tex'minal ileum. The nomal tracings of the transverse colon sliowed 
continual small contractions which were not normally present in the 
sigmoid flexure. In all segments of colon and ileum studied, they found 
that pituitrin produced powerful peristaltic contractions without appar- 
ently exerting any effect on tonus. Strong contractions began a few 
minutes after administration of the drug and were accompanied by 
borborygmus, abdominal cramps, and the expressioii of large amounts 
of feces from the colonic stoma. No other drug studied was found 
to have as constant and marked an effect. Seed, Falls, and Fantiis'^ 
distended the colon of human patients witli air to the point of discom- 
fort. Pressure changes in the colon were recorded by manometers con- 
nected to a rectal tube. The intramuscular injection of pitressin was 
followed by strong colon contractions. 

Plant and lililler'^^ have studied the effect of morphine upon tl)e mo- 
tility of the colon in dogs and in the human. In their studies on dogs 
Thiei^-Vella loops of colon were prepared and balloons attached to a 
recording mechanism were inserted. They concluded that morphine 
produces"' a marked increase in the tone of tlie clog's colon and more 
contimions peristaltic activity, though no change in the rate and ampli- 
tude of peristaltic waves was noted. The small rhythmic coiitractioii.s 

the colon corresponding to Type I contractions were not altered 
1 niates Studies were made on the human colon through colostomies. 
The?obtamea results that u'ore similar in every respect to those oh- 



AND RUESTOW: ACTIVITY OF SEGMENTS OF COLON 669 


ficieutly mobile to permit the removal of a 10 cm. segment without 
placing too much tension upon the anastomosis. Several other opera- 
tions failed because too great a tension was exerted upon the mesentery 
of the transplanted segment. The ileocecal region was usually fixed 
deeply in the abdomen and only in rare instances did it have a mesentery 
of adequate length to permit its transplantation to the skin surface. 

The dogs were kept on a milk diet for three days prior to operation. 
The colon was thoroughly washed out witli warm water one hour pre- 
operatively. All operative procedures wore performed under sodium 
pentobarbital anesthesia administered intrnperitoneally. The abdomen 
was opened with aseptic technique by a 10 cm. midline incision. The 
omentum was pushed upward and to the left. The colon was usually 
found deep in the abdominal cavity just below the greater curvature of 
the stomach. The selected area was walled off with sterile, wet laparot- 
omy pads and a segment of colon as long as possible was removed be- 
tween clamps. This wms usually 8 to 10 cm. in length* The meseuteiy 
was split down to the base, care being taken not to impair the blood 
supply. Continuity of the bowel was re-established by end-to-end 
anastomosis using 000 intestinal catgut on atraumatic needles. The 
mesentery was closed to the base to avoid the possibility of subsequent 
internal hernia. Omentum was placed around the anastomosis. The 
peritoneum and fascia of the abdominal wall were closed in layers under 
the transplanted segment, using mattress sutures of No. 1 chromic cat- 
gut tied loosely so as not to strangulate the blood supply. The skin in 
many cases was not sutured as the incision usually was not longer than 
the segment. The area was dressed with sterile gauze which was re- 
moved on the second day, after which no further dressing was needed. 

Various portions of colon were selected in the five dogs used in this 
study* In Dogs I and II segments were taken as close to the ileocecal 
junction as possible, in Dog I the proximal end being 2 cm. from it. 
The segments in Dogs III and IV were isolated from 8 to 10 cm. distal 
to the ileocecal junction, and in Dog V the segment was taken from 
the lower colon. The blood supply of Segments I and II was derived 
from the right colic ailery and that of III and IV from the middle 
colic artery. Segment V received its blood supply from small branches 
of the marginal artery. 

The dogs were fed a milk diet for the first few days after operation 
and a low residue diet thereafter. All five dogs remained in excellent 
health throughout the duration of these experiments, which covered a 
period of eight to twelve months. 

In studying the types of movements found in the colon segments -we 
were confronted with tJio difficulty of findins a satisfactory means of 
recording them. Considerable time and effort was .spent in'attemotin^ 
to record movemente hy the use of electrosrams as had been cnip oved 



668 


svnaKiiY 


little effect on the large intestine. Pichler^^ reported his observations 
on the clinical use of prostiginin. The effect on the colon was deduced 
only by clinical results. He concluded that prostigmin increases the 
excitability of the intestine in such a manner that it reacts strongly to 
lesser stimuli for a long period. 

Alvarez” reported a slight increase in the motility of excised, full- 
thickness strips of rabbit’s colon which were immersed in warm oxy- 
genated Locke’s solution to which 4 c.c. of glucose had been added. He 
followed the same procedure to determine the effect of concentrated 
saline solution, adding 5 c.c. of a 26 per cent saline solution to the bath, 
and found that it did not produce aiij^ change. Twelve cubic centi- 
meters produced strong contractions. Larson,^ working with Thiery- 
Vella loops of dog’s colon, reported extremely strong and sustained con- 
tractions folloudng the intravenous injection of 20 per cent sodium 
chloride. Concentrated saline solution produced much stronger con- 
tractions than did pituitrin or acetyl choline. 



METHOD OF STUDY 


Female dogs weighing 15 to 25 kg. were selected for tliis study. 
Larf»‘e long-haired dogs were found to have a relatively long mesocolon 
and”a more redundant colon. These factors were important as they 
nermitted an isolated segment of colon to he transplanted to the surface 
of the abdominal wall with its mesentery intact and also allowed con- 
tinuity of the remaining colon to be re-established by end-to-end anas- 
r t without imdue tension on the suture line (Fig. 1). Several 
were opomtei -pon <iM teopps. tl.o ^va» .,ot suf. 
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had returned to normal color. The same observations were repeated 
on the denervated segment of each dog\ Six or more separate observa- 
tions were made on each segment following fasting, feeding, and the 
administration of the drugs previously mentioned. 

RESULTS 

Twelve to twenty-four hours were allowed to elapse following the last 
feeding before observations were made to determine the effects of fast- 
ing upon motility of the colon. A few studies were made after thirty- 
six- and forty-eight-hour fasts, but yevy little or no difference could be 
seen between these and the shorter periods. As previously stated, all 
segments were found to be contracting when the dogs were first placed 
upon the side-racks. When, after a few minutes, the segments became 
relatively inactive, the experiments were started. Sufficient time was 
allowed to elapse between experiments to permit the effect of drugs 
used in previous observations to wear off. 

The normal contractions of the segments of colon seen in the fasting 
animal, using the terminology of Templeton and Lawson, can be de- 
scribed as Types I, II, and III, 

Type I. — These were very light contractions, appearing as indistinct 
muscular twitchings and seeming to involve only the circular muscle. 
They were observed as small localized contractions involving only a por- 
tion of the circumference of the segment, thus producing a faint sur- 
face dimpling. They did not appear to progress up or down the seg- 
ment as peristaltic or antiperistaltic waves. These contractions started 
slowly, one to two minutes apart, and increased in frequency until they 
occurred three times per minute, continuing at this rate for two to four 
minutes and then slowly subsiding. At times they were seen at irreg- 
ular intervals as one or more unrelated contractions. This type of con- 
traction was seen most frequently in the proximal third of the segment 
of Dog I and in Dog II, less frequently in Dogs III and IV, and rarely 
in Dog V. Occasionally the proximal end of Segment I would blanch 
slightly with these contractions. Only after several months of observa- 
tion was it finally decided that these contractions were part of the 
normal movement of the colon of the dog. 

Type II. These consisted of deeper contractions which would start 
at the proximal end of the segment, generally following a few Tj'pe I 
contractions, but occasionally not preceded by them. Type II contrac- 
tions could be recognized as distinct circular indentations progressing 
to the distal part of the segment. Tliey were seen mucli less frequently 
than Type I contractions and were interspersed with them. They were 
found to recur every fifteen to thirty minutes in Segments I and II 
every twenty to forty minutes in Segments III and lY, and even less 
frequently in Segment Y where they did not recur at any definite time 
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l^ioviousl}^ on tlic small intestine.^’" Some electrograms were made, but 
the movements in the colon were so slow and irregular as to make tins 
method of study impracticable. Balloons were not placed in the lumen 
of the segments because it was believed distention would alter the re- 
sponses. Motion pictures were not used because of the irregularity, 
slowness, and iufrecjuency of the colon movements. Graphic records, 
although convenient, present mechanical difficulties in i^epresenting the 
true activity of the organ and are often misleading. We concluded, 
therefore, that direct visual observations and a descriptive tabulation 
of them gave us the most accurate and satisfactory data. 

As extraneous noises disturbed the dogs, observ^atioiis were conducted 
in a quiet laboratory maintained at room temperature with the animals 
lying on side-racks. The duration of each observation was from one to 
four hours. The segments Avere always found to be moist and of nor- 
mal pink color Avhen the obser\^ations Avei'e started but tended to dry 
out considerably during long observations. To overcome this, they were 
moistened occasional!}^ Avith AA^arm physiologic saline solution from a 
medicine dropper. 

The segments Avere ahvays active immediately after placing the ani- 
mals upon the rack, and, for this reason, observations Avere not recorded 
until the segments had become quiet, usually ten to fifteen minutes 
later. LikcAvise, obseiwations Avhich Avere carried out for several hours 
did not seem to be as accurate as those taken A\dthin the first tAvo hours. 


Some dogs became A^ery restless AAdieu observed for more than tAA^o 
hours at a time. Dog V Avas Avatched for a period of eight hours and 
did not shoAV any contractions after the first tAvo hours, the dog re- 
maining fairly quiet during the entire period. Observations Avere gen- 
erally made after a tAvelve- to tAA^enty-four-Jiour fast. Occasional^ the 
dogs Avere fed immediately before or during a study to note the effect 
of feeding and the presence or absence of a gastrocolic reflex. Studies 
Avere made before and after the administration of pitressin, atropine 
sulfate, morphine sulfate, prostigmin, 20 per cent saline solution, 0.S5 
per cent saline solution, and 50 per cent glucose. 


After all observations Avere completed, the dogs Avere again oper- 
ated upon and the mesentery to the isolated segments divided. Tlie 
same sterile technique and the same anesthesia Avere used. TIio abdo- 
men Avas opened by a small incision 3 cm. to the right of the segment, 
care being taken not to disturb the collateral blood supply Avliich had 
developed from the abdominal Avail. Tiie abdominal caA^ity Ava.s found 
to be relatively free of adhesions. The mesentery to the segment Ava.s 
identified lin’ated, and divided. The abdomen was clo.sed in the usual 
manner This procedure was carried out to divide all remaining nerve 

became slightly eyanolie, bttt, by the end of two days, they 
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MOKPHINE SULFATE 

A great many observations were made after the intramuscular adniiii- 
istratioii of morphine sulfate. With dosages of 0.4 and O.S mg. per 
kilogram of body weight, nausea and vomiting always occurred in four 
to six minutes, five minutes being the average. Types I and II con- 
tractions started three to four minutes after injection and continued 
with only short intermissions for thirty to forty minutes. Eight to ten 
minutes after injection Type III movements were noted and were seen 
to recur every five to ten minutes. The principal difference in 0.4 and 
0.8 mg. doses per kilogram of bod}^ weight was the length of time the 
segment was seen to contract. Movements usually continued for thirty 
to forty minutes following the use of 0.4 mg., while 0.8 mg. produced 
contractions for sixty to seventy minutes, there being very little differ- 
ence in the type or frequency of them. Borborygmus was frequently 
audible during this time. It was very evident that morphine sulfate 
stimulated increased activity of segments of dog’s colon under the ex- 
perimental conditions employed. 

We watched a few segments for one to two hours after the effects of 
morphine had subsided to see if the segment contracted less frequently’' 
or became more relaxed than normal. We were unable at any time to 
note any secondary depression of activity. 

ATROPINE SULFATE 

Following the administration of atropine sulfate in dosages of 0.016 
mg. per kilogram of body weight very slight or no increase of muscular 
activity of the colon segments was noted. At times the muscle tonus 
appeared stronger and Type I contractions seemed to be more frequent. 
Types II and III contractions were not seen after the use of atropine. 
The tonus of the segments appeared to remain about normal. 

PROSTIGMIN 

Prostigmin was injected intramuscularly in 1 c.c. doses of a 1:2,000 
solution and in every instance was followed by Type II and later by 
Type III contractions. Borborygmi were audible and frequent during 
the height of the action of this drug. Type II contractions began ten 
to fifteen minutes after the injection of prostigmin, followed in ten 
minutes by Type III contractions and continued with only short periods 
of relaxation for one to two hours. Frequently the segment remained 
in a state of tonic contraction for periods of five minutes. Type III 
contractions were the predominant type of movement following the use 
of prostigmin, while very’' few Ty’^pe II contractions were noted. In 
the dosages used, the segment appeared to go into spasm and remain 
so tightly contracted that we doubt very much if propulsion of contents 
could take place. Morphine produced many Type II contractions with 
some Type III, while prostigmin exhibited mainly Type III contractions. 
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Ultei’val, Type II contractions would travel the length of the segment 
in three to five minutes. TJ)d depth of the contracting band varied some- 
what as did the rate of progression down the segment, 

T)jpe III. Sometimes the entire segment was seen to contract as a 
whole. This usually occurred uuassoeiated witli other contractions, al- 
though it was preceded at times by Type I or Type II contractions. 
The segment during this type of contraction can best be visualized by 
first describing it at rest. Tiie segment had a deep pink color with 
both ends widely dilated and containing a plug of mucus. At the be- 
ginuing of Type III contractions, the mucous plug would be extruded 
from both ends, the lumen becomiiig smaller, and tlie color fading to a 
lighter shade of pink. The segment was definitely elongated (a circu- 
lar contraction). Suddenly it would become shorter and thicker (a 
longitudinal contraction). At other times the segment appeared to 
shorten in length, grow smaller in diameter, and become paler in color 
than normal. This was interpreted as simultaneous contractions of 
both circular and loiigituclinal muscles. TJie segment was seen to go 
through all three of these stages in quick succession and slowly return 
to the normal quiescent state. There was no definite rate of occurrence 
of Type III contractions. We Iiave seen them occur two or three times 
in a three-hour observation period and have watched the same segment 
on other days without seeing a single one. They were noted more fre- 
quently in Segments III, IV, and V than in Segments I and II, al- 
though they did occur in the latter. Type III contractions occurred 
so irregularly and infrequently that it was only after observing them 
following tlie admhiistratiou of morpliine, prostigmin, and 20 per cent 
saline solution that we concluded they were a part of the normal move- 
ment of the colon. If observations could have been extended over a 
period of eight to twelve hours without the dogs becoming restless, a 
definite rate of oecurrenee might have been noted. In this paper move- 
ments will be designated as Type I, II, or III, according to the above 
description. 

PITRESSIN 


Six observations were made on each of the five segments following 
the intramuscular injection of 0.5 to 1 c.c. of pitressin. Observations 
were begun after the administration of one-half ampule (10 pressor 
units), and very little or no increase in movement was noted. Later 
one full ampule (20 pressor units) was used in each experiment. Some 
slight increase in movement was noted. All segments seemed to have 
an^’increased tonus, indicated by a slight diminution in the size of the 
1 nil Increased movement was noted in Segments ITT, H , and \ 
TeevtJ days, but, on the n-bole, n-e do not feel that pitressin dcfiiutely 
increased the number of movements in tlie segments studied. 
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and Lawson and in this stud}’’, and the large and small tonic waves of 
Larson and Bargen carry the contents into the next segment. Here 
the process is rex^eated until the contents reach the distal colon. The 
experiments of Barcroft and Steggerda are better adax)ted to show con- 
tinuity of movement than any of the others since the waves of contrac- 
tions can be seen with tlie eye to slowly progress down tlie bowel. Like- 
wise, after feeding, the cecum can be seen to remain relaxed while the 
more distal part is contracting. The work of Templeton and Lawson 
and of Larson and Bargen shows progression of movement from one 
balloon to another and the relaxing effect of the cecum, but their work 
is especially adapted to the analysis of these movements. 

In recording the results of our experiments, we have adopted the 
terminology of Templeton and Lawson as best fitted to describe our 
observations. Their Type I small, rapid contractions are very similar 
to those we have observed and described and designated as Type I. 
Some of these may or may not be antiperistaltic contractions. We did 
not see any Type I contractions as freciuent as eight to ten per minute 
as they describe. We observed contractions as often as every twenty 
seconds, and when they occurred more frequently than this, we could 
not distinguish them as separate contractions. Larson and Bargen 
describe small tonic contractions recurring eight to ten times per minute, 
which coincides with the observations of Templeton and Lawson. This 
also agrees with Cannon's observations on small waves recurring two 
to eight times per minute. 

Type II contractions of Templeton and Lawson and of our observa- 
tion are similar to the small tonic waves observed by Larson and Bargen. 
These Type II contractions are the same as described by Starling^^ and 
designated by him as true peristaltic waves. He describes them as oc- 
curring at about the same frequency as seen in these studies. Barcroft 
and Steggerda describe Type II contractions as deep contractions with 
a slow rate of progression requiring fifteen minutes to travel the length 
of the exposed portion of the colon. This is about the same rate of 
progression as we observed. They do not state how frequently they 
recur but imply that they are infrequent. 

Holzluiecht^ was the first to describe mass contractions which are the 
same as the Type III contractions of Templeton and Lawson and of this 
study. Larson and Bargen describe them as large tonic waves and Ban- 
croft and Steggerda call them mass contractions. Templeton and Law- 
son and Barcroft and Steggerda do not say how frequently they are 
observed. Larson and Bargen state that they occur six to eight times 
per hour and last for five minutes. They state that these large tonic 
waves can be produced at will by increasing the pressure in the balloons. 
This suggests the possibility that the mechanical irritation of the balloon 
might have produced some of tlie contractions since they have not been 
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SODIUM CHLORIDE 

No noticeable iucvcasc or decrease in tlie normal motility of tlie colon 
in ail}" of tJie five dogs followed the intravenous injection of an 0.85 
per cent solution of sodium cldoride. Twenty cubic centimeters of 20 
per cent sodium chloride solution was injected intravenously into Dog 
Vy followed immediately by violent struggling and then a partial cessa- 
tion of respiration. The dog became cyanotic and completely relaxed. 
Artificial respiration was given and after a few minutes the dog slowly 
returned to normal. During all this time, the segment remained in a 
state of tonic contraction. After fifteen minutes the segment began to 
slowly relax. After three hours the segment was still more contracted 
than normal. Most contractions were tonic in character with almost 
no Type I or II contractions. A large dose of saline solution was not 
injected again for fear of Iiilling tlie dog. Ten cubic centimeters of a 
20 per cent saline solution was injected slowly and after a few minutes 
tliis was repeated. Four to five minutes later, Types I and II contrac- 
tions began, followed by Type III contractions, then by short periods 
of relaxation. This sequence continued for about one hour, after which 
contractions slowly subsided. However, tlie tonus of the segment re- 
mained increased for a longer period of time. Ten cubic centimeters of 
10 per cent saline solution was found to be sufficient to produce the 
above sequence of events, although tlie contractions continued for a 
shorter duration of time. The tonus remained increased for about the 
same length of time. 

GLUCOSE 

Glucose in dosages of 20 c.c. of 50 per cent solution was injected 
intravenously in all five dogs and in every instance one or more Type 
III contractions took place four to five minutes after the injection. 
The tonus remained increased for fifteen to twenty minutes, following 
which the segments returned to noiniah 


DISCUSSION 

Upon considering in general tlie results of these experiments, it is 
interesting to note the many similarities and the slight differences be- 
tween our observations and those reported in tlie literature. The ex- 
periments of Bai'croft and Steggerda,^ Templeton and Lawson,-^ and 
of Larson and Bargeii,^® together with our own, present different aspects 
of the motility of the colon of the dog. A more accurate inulerstand- 
of it may be obtained from a composite picture of all of these 
studies. Barcroft and Steggerda demonstrated the presence of anti- 
neristalsis in the dog^s colon. They gave a clear picture^ of the to- 
and-fi‘0 shifting of bowel contents by laieading and by peristaltic and 
aiitiperistaltie contractions until tlie mass is of a cd-tatn consistency. 
Then the H or Type III contractions, as described by leriipletoii 



KEAGAN AXB PUESTOW: ACTIVITY OP SEG:MENTS OP COLON 6/7 

the proximal colon. Type II consists of a contraction of the circular 
musculature ^vluch progresses slowly clown the colon for varying dis- 
tances. It is a true peristaltic ^Yave and may occur two to four times 
an hour. Type III is a mass contraction involving circular and lougi- 
tudiual muscle layers and occurring two to four times in tw'cnty-four 
hours. Veiy little response was noted following feeding. The gastro- 
colic reflex Avas not found to be present in this series of experiments. 

Pitressiiu in 20 pressor unit doses, was found to increase tonus but 
had very little effect on the movements of the dog^s colon. 

Morphine sulfate increased the tonus and frequency and strength 
of contractions of the dog's colon. Atropine had little if any effect on 
motilit3L 

Prostigmiu in the dose.s used alwa^^s produced uniform maximum con- 
tractions. This varied from marked increase in tonus to a state of 
tonic contraction. Of all the drugs used, jirostigmin gave the most 
uniforml}" strong contractions. 

Plij^siologic saline solution had very little, if an^", effect on the mo- 
tility of the dog^s colon. Concentrated saline solutions (10 to 20 per 
cent) produced a marked increase in tonus and a marked increase in 
the number and strength of contractions. 

Fifty per cent glucose usuall^^ pi'oduced an increase in the move- 
ment of the colon Avhich was of short duration. 

The same results as mentioned above Avere obtained after cutting the 
mesenter^^ to the segment and repeating all observations. 
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obsei \ eel b} others to oceur so i’requeiitly. Previous experiments^^ have 
shown tJiat balloons produced maximal and regular cout ructions in small 
bow’el segments. 

Bareroft and Steggerda state that there is evidence of a gastrocolic 
reflex appearing within a few minutes after feeding but do not state 
liow’ this takes place. Larson and Bargen describe the gastrocolic rellex 
and the sequence of events after feeding but state that it is best elicited 
by fasting the animal for Uventy-four hours and making* observations 
at a time when tlie bo^vcl is likely to be full of feces. They state that 
the reflex may be al}sent Avheu the distal colon is empty. Cannon con- 
cluded from his finoroscopic observations on the cat that the cecimi re- 
mains quiet for a few minutes followniig the taking of food, w^liile the 
distal colon becomes more active. Within a few minutes, peristaltic 
and antiperistaltic Avaves set in and continue for some time. We Avere 
unable to demonstrate any definite change in motility of the colon 
following the ingestion of food, although at times indefinite variations 
in activity ay ere seen. 

Larson and Bargen report moderately strong contractions folloAving 
the administration of pitiiitrin in the dog’s colon. They do not state 
the dosage used or the type of contractions produced. In onr studies 
on isolated segments of the colon of dogs, Ave did not find that jAitressin 
stimulated contractions to any noticeable degree althougli it did increase 
tonus slightly. Our observations on the action of morphine on the 
motility of the dog s colon coincide very closely Avitli tlie ohserAmtions 
of Plant and Miller.^"^ This drug, in the doses used, ahvays produced 
an increase in tonus and in the movements of the dog’s colon. Atropine 
sulfate did not increase the movement of the dog’s colon. Whether or 
not it inhibited movement or decreased the tone of musculature of tlie 
colon could not be determined. Alvarez'- reported a decrease in move- 
ment from his observations on the use of atropine on excised full-thick- 
ness strips of the cat’s colon. 

Our obserAmtions on the action of concentrated sodium chloride coin- 
cide Avith the observations of Larson on the movements of the colon. 
Strong sustained contractions ahvays followed the intraATuous injection 
of concentrated sodium chloride solutions. 


SriUMAKY 

Direct observations of the motility of isolated segments of dog s colon 
transplanted to the surface of the abdominal Avail in survival oxpoii- 
ments Averc made. Three different types of normal movement Avere 
Joimtl in these isolated segments of the colon. Type I eousi.sts of 
small waves produced by contraction of tlic circular musculature, .serv- 
ino- to mix the bowel contents and having nothing to do witli jiropiil- 
• nf tlie fecal mass. These small contractions when prc.sent may 
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Chicago, III. 

(From the Department of Surgery, University of lUinois College of Medicine) 

R ecognition of the importance of fluid and chemical balance 
and of ah adequate state of nutrition of surgical patients has re- 
sulted ill extensive use of fluid therapy. The oral, rectal, and sub- 
cutaneous routes so frequently are unable to handle fluid administration 
at the desired rate or concentration that intravenous infusion has be- 
come Avidely adopted. It is important for us to know Avhat effects this 
form of therapj^ may have upon other physiologic processes Avhich may 
influence surgical morbidity. One of the most important of these is 
intestinal motility because of its relationship to distention, gas pain, 
nausea, vomiting, and nutrition. 

Physiologic saline solution intravenously has been used extensively 
and its stimulating influence upon intestinal motility is recognized. 
Various concentrations of dextrose are administered often in sterile 
water or in combination with numerous salts. It has been suggested, 
however, that dextrose by vein has a depressant action upon the gastro- 
intestinal tract and may play a part in paralytic conditions of the 
bowel. Insulin has been advocated to aid in the utilization of dextrose. 
As considerable controversy exists concerning the action of these solu- 
tions upon the intestine, the following experiments were performed to 
obtain corroborative evidence. The studies were limited to the use of 
physiologic saline solution, 10 per cent dextrose, insulin, and combina- 
tions of them. Dogs were prepared with isolated segments of small in- 
testine exposed on the surface of the abdomen. Such prepax'ations per- 
mitted prolonged and repeated observations on survival animals which 
were in apparent good health. 

Intestinal segments of the lower jejunum and of the ileum were trans- 
planted to the anterior abdominal wall by a previously described opera- 
tion.=^ The abdomen was opened through a low midline incision under 
general anesthesia and Avith aseptic teclmique. The small intestine was 
delivered through the incision, and a segment of bowel approximately 
10 cm. in length Avas isolated and transplanted onto the nhdomwa] wall, 
keeping the mesentery intact. The continuity of the remainder of the 
gastrointestinal tract Avas restored by end-to-end anastomosis. Ob- 
servations upon peristaltic activity of the segment were made after in- 
flammation of the segment had subsided. 

Recclvoa for publication, Alay 1, 1939. 
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enteric activity more marked in the liypcrtonic dilutions. Their experi- 
ments Avere conducted upon dogs in which an artificial mechanical ob- 
struction to the gut had been produced. The terminal ileum was the 
segment of bowel selected, and an enterostomy tube was inseiled proxi- 
mal to tlie obstruction. Evidence was also presented that the obstructed 
gut reacted more readily than did the normal. 

On the other hand, Dreyer and Tsung (1929) and Orr and his asso- 
ciates (1931) could not demonstrate any change in intestinal activity 
following the injection of physiologic saline solution. Dreyer and Tsung 
worked with chloralosed cats, the intestines of which Avere immex’sed in 
a warm bath of Einger^s solution and kymographic tracings were taken 
of the existing activity. They observed isotonic saline solution to pro- 
duce no demonstrable effect upon contractions. Hypertonic sodium 
chloride (3.6 per cent), hoAvever, produced a stimulation of peristalsis 
of 4 minutes' duration. 

OiT, ixsing dogs having Thiry- Vella loops and jejunal fistulas, confirmed 
the work of Dreyer and Tsung. Hypertonic saline solution was found 
to increase the tone and pexfistaltic activity of the jejunum. No change 
in intestinal activity could be demonstrated by them following the use 
of physiologic saline solution. Orr, Johnstone, and Hadeu obsexu^ed 
similar effects in a confirmatory group of experiments. They found 
stimulation to follow the intravenous injection of hypertonic (5 to 10 
per cent) solutions, but noted no alteration in activity subsequent to the 
use of isotonic solutions. 

Experimental Findings , — In our experiments, visual observations be- 
gun immediately after the inauguration of drip phleboclysis Avith 
physiologic saline solution and maintained for a tAventy-minute period 
shoAved a sharp sustained rise in the frequeney of the contract ions of 
the segment. In general, the contractions occurred at a rate approach- 
ing a maximum throughout the experiment- Grapli 1 shoAvs the mean 
of eleven experiments. 

Associated Avith increased rate of activity was a concomitant increase 
in the secretion as evidenced by drippings from the open end of the 
segment and the occasional forceful expulsion of accumulated secretions 
from within its lumen. The contraction rings themseh^es, in most in- 
stances, appeared deeper and more forceful. 

The complete series of experimental findings was arranged in tabular 
form as shoAvn in Tai)le I, listing the number of peristaltic contractions 
for each minute of control and for the experimental time for each of the 
eleven observation periods in this group. From this tabulation it Avas 
possible to arrive at total and mean values for each minute, the latter 
being illustrated by the graph. By comparing control and experimental 
times it will be noted that no particular attempt was made to administer 
the solution only when the bowel was relatively inactive. It Avas hoped 
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TJie observations, ^YIucll were continuous, extended over a fifteen-niin- 
ute control period, followed by a twenty-minute period during which 
the solution was being administered The control period was used in 
each indhddual experiment to provide a relative basis for comparison. 
The solutions were injected by means of a drip apparatus and with 
standard hospital technique. Infusion was made into the external 
saphenous vein at the I’ate oii eighty drops per minute. Tiie experi- 
mental time was initiated at the begiuuiiig of the infusion. The dogs 
were unancsthetized and trained to lie quietly upon the side-rack tables 
for tlie duration of the experimental proceedings. Almost complete 
reliance Avas placed upon direct visual observation of the segments, and 
a record Avas made of the number of peristaltic contractions per min- 
ute. A series of from seA^en to eleA^en similar experiments was carried 
out for each solution used, and the average number of contractions for 
eacli corresponding minute of the control and experimental period Avas 
determined. The accompanying graphs Avere drawn from these com- 
putations. 

In addition, electrographic tracings Avere taken at specified intervals, 
using a previously described technique.-- Electrical contact Avas estab- 
lished hj the direct application of tAvo platinum electrodes to the serosal 
siuTace of the isolated segment. Tliese records, liowever, portray only 
brief periods of activity of the segment and, for this reason, Avere not 
felt to be as satisfaetorj^ as the visual observations Avhieh Avere con- 
tinuoiis, Electrographic tracings Avere taken dui‘ing tlie coJiti'oI period 
and Avere repeated several times throughout the course of the experiment. 

In general, these findings substantiated the Ausual observations. 


PHYSIOLOGIC SALINE SOLUTION 

Literature Review . — Since Hughson and Searff in 1924 first demon- 
strated tliat intravenous hypertonic saline solution has a stimulating 
effect upon the bowel, ample confirmatory evidence by various authors 
has been presented. That clinical results Avere in keeping Avith experi- 
mental findings Avas indicated by Ochsner and co-AVorkers (1933) in 
their excellent review of the literature on the subject. I-Io^vever, experi- 
mental findings as to the value of physiologic saline solution as an intes- 
tinal stimulant have been contradictory. Hughson and Scarfi, iu their 
ori^-inal article, reported an increased activity following the intvaven- 
ou^ injection of physiologic saline solution, altliough not lo the same 
decree as that subsequent to hypertonic solutions. Tiieir observations 
carried out on cats Avere made directly upon jejvmul segments filled with 
tap Avater under varying degrees of pressure. The animals were anes- 
thetized for the duration of the experiment. 

iVlisner Gage, and Cutting (1030, 1933) obtained similar re.sult.s 
viEi Kinc^m- s solution. This solution also produced a slimulatiou of 
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that, by infusing the fluids when tlie bowel was active, any depressing 
elfect would be elicited more readily. 

In Experiments 1 and 11 the peristaltic activity in the segments was 
proceeding at a maximum rate. Tlie infusion by vein of physiologic 
saline solution had no consistent depressing eftect on this activity. On 
the other hand, in Experiments 2 and 10 in which the segment was 
totally inactive during the control period, the phleboclysis of physio- 
logic saline solution immediately inaugurated vigorous peristalsis, often 
attaining a maximum rate. In the majority’' of cases tlie increase was 
to a maximum rate of activity of variable duration. 


Physiolo^icd Sdit Solution-Continuous Drip Venoclyais 
Mean control 6.57 Mean record 9.46 
Mean change Z-69 increase 



5 lO 15 2.0 5 lO 15 2.0 

Time in Minutes 


Graph 1. 

In reviewing- tJie findings, one notes that there oeeuri-ed only one in- 
stance (in Experiment 1) in "wliich a depression of activity occurred. 
The drop in activity, iiowever, -was only temporary and may have been 
due to factors other than the saline infusion, such as a physiologic rest 
period. In only Experiment 11 there was no marked change from the 
control. The other nine experiments all demonstrated an increase in 
the rate of activity to a greater or lesser extent. 


TEN PER CENT DEXTROSE SOLUTION 

Literature Review— Hhe effect of intravenously injected dextrose solu- 
tion upon tlie activity of tlie bowel is still a controversial subject. In 
reviewing the literature one is impressed by tiie lacic of agreement be- 
tween the various investigators. Eesults varying all the way from stimu- 
lation to inhibition have been reported. Neukirch and Kona (1912), 
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study except that a 10 per cent solution of dextrose in sterile water was 
administered in place of saline solution. Our findings indicate a slight 
increase in the rate of activity in the segment following the onset of 
drip phleboclysis rvith the dextrose solution (Graph 2). The increase 
in rate showed no definite change or tendency to decrease in tlie twenty- 
minute interval during which the segment was being observed. The 
amount of increase rvas not nearly as marked as noted with the saline 
solution used in the previous experiment, and is small enough to come 
Avithin the scope of experimental error. On the other hand, depression 
is at least atypical. 

Ten percent Dextrose Solution 
Continuous Drip Vcnoctysis 
Mean control 7.ZI Mean record 7.66 



Time in minutes 

Grap}i 2. 

The impression obtained from this series of experiments was that 
stimulation of intestinal motility was produced in the majority of in- 
stances* This, however, was so slight as to be inconclusive. In Experi- 
ments 10 and 7 (Table II) with the segment contracting at a maximum 
rate, no consistent depression of activity following the dextrose injec- 
tion could be demonstrated. In Experiment 5 a definite stimulation 
of activity can be easily observed. On the other hand, in Experiment 
6 the injection of glucose was inadequate to start activitj^ in a quiet 
segment. To prove that the segment was not passive to stimulation, 
following the failure of the dextrose solution, 2 e.c. of a 15 per cent solu- 
tion of sodium chloride were injected intravenously. Vigorous, forceful 
peristaltic contractions at a maximal rate began almost immediately. 
In Experiment 5 contractions following dextrose were much increased 
in force; in Experiment 4, conversely, the contractions were found to 
remain weak even after the dextrose solution had been administered. 
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working with isolated guinea pig intestine, found that a 0.1 per cent 
dextrose solution produced a definite as well as marked increase in both 
tonus and amplitude of peristaltic contractions, this eft’ect lasting from 
seven to eight hours. Several other sugars were studied by these same 
investigators in a ratlier complete and detailed stud^^ Strips of intes- 
tine Mere suspended in a 'warm tyrode solution to vdiich the substances 
studied ^Yere added. Dextrose called forth increased activity as did 
mannose. Galactose, 'when added to the solution, had no effect. 

A similar confirmatory piece of Avork Avas done by Pal and Prasad 
(1935) Avho concludecl tliat a concentration of 0.1 per cent represented 
an optimum. Isolated rabbit gut Avas used in tliis instance Avitli a teeln 
nique similar to that of Neukirch and Rona. No effects AA^ere noted Avlien 
glucose Avas added up to a concentration of 2 per cent. It A\ms assumed 
by them, therefore, that the 0.1 per cent of dextrose already contained 
Avitliin the tjTode solution Avas an optimum concentration. 

Gage, Ochsner, and Cutting (1931-1933) reported a depression in 
activity of both normal and obstructed bowel folloAving dextrose solu- 
tion l)y vein. Their Avork Avas done upon dogs in Avhicli enterostomies 
liad been prepared. An ingenious procedure Avas deAUsed by Avhich it 
Avas possible to cause an obstruction of the boAvel at Avill. In tliis Avay 
they studied the effects on both the normal and the obstructed boAvel. 
They found inliibition of intestinal activity to folloAV tlie intrjivenoiis 
administration of dextrose in every one of tlieir cases. HoAvever, they 
could find no correlation betAveen blood sugar level and intestinal activity. 

Quigley and Hallaran observed the effects of intravenous dextrose 
solution upon the stomach, terminal ileum, and colon by the multiple 
balloon method. No modification in aetiAuty Avas reported, but the ab- 
sence of any inhibition Avas especially commented upon. In a succeed- 
ing supplementary AA^ork, Quigley and Highstone (1934) again could 
find no marked changes in the rate of intestinal activity except Avheii 
hypertonic solutions Avere used. They found tliat liypertonic solutions 
of dextrose by vein definitely augmented the propulsion rate through 
a loop of dog jejunum, thereby confirming the findings of Hughson and 
Scarff. This Avork Avas done using the bolus method and noting the time 
necessary for it to traverse a loop of dog jejunum. An increase in ac- 
tivity Avas assiuned if there Avas a decrease in the time necessary for tlic 
bolus to traverse the intestinal loop. By this means they decided that 
an increased propulsion time Avas atypical and decided from this that 
dextrose Avas not contraindicated in the tlievapy of ileus. The AVork of 
Hughson and Scarff on dextrose \vas reported only snpeificially izi their 

])a])er on saline solution. i . 

Ftijerimcntal Findings .— method and teelmuiue employed ni this 
series of eleven experiments Averc identical to those used in the previous 
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111 analyzing this series of exiieriments one finds three instances of a 
more or less marked depression in activity in Experiments 4, 8 and 11. 
Experiments 6 and 7 show no marked change from the control, which is 
especially significant in Experiment 6 where the control observation re- 
vealed no activity because it demonstrates a failure to instigate any peri- 
stalsis. The remaining six studies all indicate some measure of stimu- 
lation following the venoclysis. The exact amount of stimulation varies 
in each individual case. 


Physiological Salt Solution v/ith 10% Dextrose 
Continuous Drip Venoclysis 
Mean control 7.59 Mean record 9.15 
Mean chanOe 1.56 


I ncrease 



10 15 5 lO 15 zo 

Time in minutes 


Graph 3. 


PHYSIOLOGIC SALINE SOLUTION WITH TEN PER CENT DEXTROSE 

Although solutions of dextrose in physiologic saline solution are quite 
extensive^ used intravenously in many medical and surgical diseases, 
there has been little experimental work done relative to the effect on 
peristaltic aetivitj^ of this combination. The papers written have con- 
cerned themselves with sodium chloride and dextrose independently and, 
as such, have been discussed above. As this combination is so widely 
used, it was felt advisalile to include it in this study. The technique and 
methods employed were identical with those followed in the two previ- 
ous groups of studies. Administration of 10 per cent dextrose in physio- 
logic saline solution was made into the external saplienoiis vein by drip 
phlehoclysis. The observations indicate a definite increase in the rate 
of activity following the onset of the infusion, but not as marked as was 
noted following the use of physiologic saline solution alone (Graph 3*, 
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Here again, a survey of the individual studies reveals tliat a majority 
show stimulation (Table III). Depression in activity was found only in 
two instances, Experiments 3 and 6, and in tlie latter it was neither 
marked nor complete. In both Experiments 10 and 11 the changes ^Yeve 
so slight as to be of little importance except for tlie demonstration in 
Experiment 11 tliat no definite or consistent inhibition is produced in 
an active segment. The remaining seven experiments all show^ed vaiy- 
ing degrees of stimulation following venochysis. In general, stimula- 
tion of activity of the segment, both in rate and force of peristaltic con- 
tractions, w^as marked and consistent enougli to permit the conclusion 
that this combination of dextrose and saline solutions possesses definite 
enterokinetic properties. 

The question of strength of contractions in the preceding experiments 
w^as necessarily a su])jcctive observation. Tin's factor, ho^vever, could be 
fair]}" accurately judged by the depth of tlie contraction rings, the clear- 
ness of their definition, and tlie amount of local ischemia produced by 
them. In the majority of instances there appeared to be a definite rela- 
tionship betw^eeii optimal contraction strength and maximal peristaltic 
rate. Variations in this relationshij^ Avere at 3 "pical. 

INSULIN 


Literature lieview . — ^Winter and Smith (1924) studied strips of small 
intestine wdiich ^vere suspended in w^arin oxygenated Einger’s solution. 
The addition of insulin to the solution produced a diminution in ampli- 
tude of the peristaltic contractions and often w^as accompanied by a 
diminution in tonus. They felt that insulin acted upon tlie nerve ce)]« 
aiid/or their endings rather than upon the muscle. j\rulinos (1933) 
wTote that insulin liypoglycemia is accompanied by gastric Jiypermotii- 
ity wdiich is counteracted by glucose, but that the intravenous injection 
of insulin resulted in a temporary depression in the normal activity of 
both the stomach and ileum. Mejdhaler and Graeser (1933) studied the 
effect of insulin on the gut of the guinea pig. The insulin used w"as a 


phenol-free product, and tlie readings w"ere made by means of a tube 
fastened to the gut and to a w^ater manometer. Injections, made directly 
into the muscle of the middle and low'or portion of the small gut, pro- 


duced an increased rest period. In one ease there w^as an alteration in 
rhythm. Intravenous injection was made directly into the heart and 
w"as follow’ed by a similar increase in the rest periods between contrac- 
tions. A temporary loss of tonus lasting from one to four minutes w’a.s 
commented upon also. In only one case was any increase m activity of 
the nrastrointestiiial tract noted, and that was a stimulation in activity 
of colon contractions. Prasad (1934) found that insulin would ]cs.sen 
the amplitude of contractions of an isolated strip of intestinal m.isclc 
The tonus was also noted to bo somewhat affected, nitt.ou.d. the rate ot 
movement was little altered. 
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minute peinods beginning* ten, thirty and sixty minutes after the injec- 
tion. Seven similar studies comprised this series. The final experiment 
consisted of ten observations in ^vhich, following the control period, the 
influence upon intestinal motility of 10 per cent dextrose solution con- 
taining ten units of insulin per 100 c.c. was studied. This solution was 
administered by drip veuoclysis at 5 c.c. per minute. Thus, in each 
twenty-minute observation period, the dog received 10 gin. of dextrose 
and ten units of insulin. Commercial insulin was used to conform to 
that generally used in clinical practice. 

Following nearly every administration of commercial insulin, whether 
injected subcutaneously or intravenously, there was a decrease in intes- 
tinal motility. This was more apparent in the diminution of intestinal 
tonus and the strength of contractions than in retardation of peristaltic 
rate. The findings were most pronounced wlien insulin alone was ad- 
ministered. In this group of experiments there was a markedly uni- 
form decrease in tonus and muscular power as well as a reduction in 
rate (Graph 4). A majority of observations showed a progressive 
diminution in rate which was most marked sixty minutes after the 
administration of insulin. 

The combination of dextrose and insulin in the majority of instances 
appeared to have a slight but progressively depressing effect upon the 
bowel (Graph 5, Table Y). Here again the loss of tonus and the de- 
crease in the force of the peristaltic contractions were more noticeable 
than was the alteration in rate. During the first few minutes of the 
infusion, the rate was slightly accelerated but soon decreased to an aver- 
age below that of the control. 


DISCUSSION 

Disturbances of gastrointestinal motility are responsible for much 
postoperative pain and discomfort as well as interference with assimila- 
tion of food and fluids. Many factors contribute to this interference, 
including manipulation of the intestines during surgical procedures, 
early administration of oral feedings, and the effects of drugs and 
anesthesia. To avoid unnecessary distress, it is important to under- 
stand the influence on intestinal motility of the therapeutic agents em- 
ployed. Intravenous infusion has proved to be of great value in main- 
taining fluid balance and nutrition until oral administration can be 
tolerated. Studies of the influence upon peristalsis and bowel tonus of 
various fluids employed are, therefore, important. iMany such studies 
have been made, but the results are not in accord. 

The piepaiations used in these studies permitted direct visualization 
of segments of small intestine in dogs. Previous studies on similarly 
prepared animals have established the type of motility seen under nor- 
mal physiologic conditions.2^ The survival nature of the animals per- 
mils repeated observations which are not influenced by anesthesia or 
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Lik© Winter uud Siuith, Abderlialcleii and Gellliorn (1925) found that 
commercial insulin produced a decrease in the tone and automaticit}’' of 
the bowel. They presumed that such an effect might be due to the 
phenol used as a preservative in the commercial product and so repeated 
their experiments* using a phenol-free insulin. The pure insulin pro- 
duced depression in tlie activity of the gut which was followed by a 
period of increased tonus and greater contractions. The work was done 
upon the small bowel of the rat and the colon of the guinea pig. A 
rather complete study of the response of both heart and intestine to 
insulin was made by Barlow (1931). Isolated rabbit intestines sus- 
pended in oxygenated Locke's solution were studied. The addition of 
insulin to this solution produced a brief depression lasting for two to 
twelve minutes, followed b}’’ a more lasting stimulation. In general, 
these results are comparable to those of Winter and Smith. Witli re- 
peated doses they found a distinct increase in the rhythmic activity of 
the section of bowel. The initial reaction was felt to be like a weak 
epinephrine response; that is, a stimulation of tlie iiihibitory sjmipa- 
thetic receptive mechaiiism; whereas, the secondaiy improvement in 
t 02 ie and activity was supposed to be due to a stimulating effect that was 
purely muscular in its site of actioji. 

Quigle}^ and Solomon (1930) in studies upozi dogs and man found that 
insulin produced an increase in colonic activity which was noted to be 
closely parallel to gastric activity. By means of a duodenal tube they 
were able to ascertain that there was also an increase in the duodenal 


aetivitj^ of man. Gage, Ochsner, and Cutting (1931 and 1933) in two 
papers on the effects of insulin and dextrose on the normal and ob- 
structed bowel reported a distinct improvement hi activity following the 
use of insulin. Tliey felt that such a reaction count era cl cd a depres- 
sion in activity that was noted subsequent to intravenous dextrose medi- 
cation. They concluded that it would be desirable to give insulin rou- 
tinel}" whenever dextrose is given postoperatively to obviate any tend- 
ency to ileus. Pavel and Milcou (1932) found that in the majority of 
instances insulin augmented the activity of the gut. The stimulation 
also occurred after section of the vagus nerve, and they suggested that 
the parasympathetic nerve endings were the site of action. They did 
note an inhibitory response in a certain number of cases. Krishnan 
(1934) noticed only a stimulating effect of insulin and felt that his work 
confirmed that of Quigley and co-workers. He could find no response 


of isolated bowel to insulin. 

Experimental Findings,— Expovimcntal procedures witii insulin were 
fundamentally the same as those employed in the foregoing observa- 
tions. The procedure was varied slightly in those studic.s‘ in wliich the 
iction of subcxitaneous insulin alone was investigated.^ Following a 
Steen-ininute control period observations were wade lor three ten- 
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Table IV 


Insulin, Ten Units Subcutaneously 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

'14 

15 





Before Admwitst ration 







1. 

0 

3 

“ 

2 

2 

4 

2 

1 

2 

3 

1 

4 

3 

4 

5 

9 

10 

10 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

3. 

14 

13 

13 

13 

12 

13 

13 

12 

13 

13 

13 

13 

13 

12 

13 

4. 

10 

12 

12 

9 

10 

11 

11 

io 

12 

12 

11 

12 

10 

10 

12 

5. 

11 

10 

10 

10 

10 

10 

10 

10 

11 

9 

9 

10 

10 

10 

10 

6. 

12 

10 

11 

12 

8 

10 

10 

8 

S 

6 

5 

4 

8 

10 

10 

7. 

10 

10 

10 

5 

5 

9 

6 

5 

5 

6 

9 

7 

9 

s 

7 










— 

. — . 


— - 

— - 

— 

— 

’ — 

— 

— 

— . 

Total 

67 

68 

69 

60 

56 

66 

61 

00 

60 

oS 

58 

60 

63 

64 

67 

Average 

9.6 

9.7 

9.9 

8.6 

8.0 

9.4 

S.7 

7.9 

8.6 

8.3 

8.3 

8.6 

9.0 

9.1 

9.6 

Te 7 i Minutes After Administi'atio-ti 

1. 

2 

3 

2 

4 

3 

o 

3 

1 

5 

4 






2. 

5 

6 

S 

8 

6 

S 

S 

10 

S 

7 






3. 

11 

12 

12 

12 

12 

12 

12 

11 

12 

12 






4. 

10 

12 

12 

10 

11 

12 

12 

11 

12 

12 






5. 

9 

8 

5 

4 

7 

7 

9 

6 

7 

3 






6. 

12 

13 

12 

11 

12 

12 

12 

11 

12 

12 






7. 

10 

12 

12 

S 

6 

4 

10 

S 

6 

12 






Totat 

59 

66 

63 

57 

57 

58 

66 

58 

62 

62 






Average 

S.4 

9.4 

9.0 

8.1 

8.1 

8.3 

9.4 

8.3 

8.9 

8.9 








Thirty Minutes After 






1. 

6 

5 

4 

6 

4 

0 

6 

4 

6 

0 






2, 

T 

10 

5 

7 

9 

7 

9 

9 

0 

S 






3. 

11 

12 

11 

11 

11 

12 

10 

10 

12 

11 






4. 

10 

10 

9 

10 

10 

10 

11 

11 

11 

11 






5, 

9 

5 

4 

5 

7 

7 

5 

4 

4 

a 






6. 

9 

10 

8 

9 

8 

9 

8 

8 

10 

8 






7. 

4 

6 

7 

6 

4 

4 

3 

4 

5 

6 






Total 

56 

5$ 

48 

54 

53 

54 

52 

50 

54 

53 






Average 

8.0 

8.3 

6.9 

7.7 

7.6 

7.7 

7.4 

7.1 

7.7 

7.6 






Sixty Minutes After Administration 

1. 

3 

1 

0 

1 

4 

3 

3 

1 

2 

2 






2. 

9 

8 

8 

S 

8 

S 

S 

9 

10 

9 






3. 

8 

9 

S 

9 

8 

8 

7 

8 

7 

8 






4. 

9 

9 

7 

9 

7 

S 

S 

9 

S 

9 






5. 

4 

3 

4 

3 

4 

2 

3 

4 

2 

9 






6. 

9 

9 

9 

10 

9 

8 

S 

7 

8 

s 






7. 

7 

8 

7 

6 

7 

7 

7 

9 

7 

7 






Total 

49 

47 

43 

46 

47 

36 

44 

47 

44 

45 






Average 

7.0 

6.7 

6.1 

6.6 

6.7 

5.1 

6.3 

6.7 

6.3 

6.4 







tributed to physiologic saline solution by some observers but denied bv 
others. Undei the experimental conditions here used physiologic saline 
solution increased the peristaltic rate and muscle tone of the small bou-el. 
The results obtained when using 10 per cent dextrose solution intra- 
venously suggest that this solution has verj’ little effect upon small bowel 
action and its use should ixot encourage postoperative distension or bowel 
atony. When dextrose was combined with physiologic saline solution, 
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operative trauma. Interrupted continuity of the bowel and its abnormal 
location apparently have not altered the motility responses. As these 
studies were carried out in dogs, similar results in other animals and 
man can only be conjectured. Only the immediate effects of the intra- 
venous infusions were noted and prolonged results or subsecjuent changes 
Avere not determined. 


Commercial Insulin Units lO 



Time in Minutes 


Graph 4. 


10 

•ia 

a 6 
o 

5 

o . 
4 

•C 2 


Ten perccnT Dextrose <S Insulin 
Units 10 in Solution - Venoclysis 
Meetn control 7Z7 Mean record 6.96 



Time in minutes 


Graph 5. 


Hvoertonic saline solution administered by veiioelysis iias been geii- 
eraUy recognised to be a stimulant to small intestinal mot.bty and has 
b«“ proved to be ot eiiok-.l v„l„e i„ e..eo,,roiti..p per.euk.e a.ul ...■ 
OTOsiDg iPtestmal tonus. Similat slimulalius properties liiive been nt- 
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peristalsis was mildly stimulated, but to a lesser degree than by the 
saline solution alone. This combination, therefore, should be of clinical 
value in encouraging active peristalsis. 

Experimental observations on the effect of insulin upon intestinal 
motility have varied, some sho^Ying a definite inhibition, others a pri- 
mary inhibition followed by stimulation, and still others showing only 
stimulation. Under the experimental conditions employed in these ob- 
servations, the administration of commercial insulin subcutaneously or 
intravenously in combination with 10 per cent dextrose was followed by 
a diminution in intestinal tonus and strength of conti'actions and a 
slight reduction in peristaltic rate. 


SU3MMARY 


In a series of survival experiments on dogs, motility was studied in 
isolated hitestinal transplants. The influence of intravenous solutions 
commonly used in surgery and of insulin upon peristaltic i*ate and 
intestinal tonus was observed. 

Physiologic saline solution administered by drip phleboclysis pro- 
duced a definite increase in rate and strength of peristaltic contractions. 

Ten per cent dextrose solution had very little if any effect upon small 
bowel motility. 

Ten per cent dextrose in phj^siologic saline solution had a greater 
stimulating action upon peristalsis than did dextrose alone, but less than 
physiologic saline solution. 

Insulin subeutaneousl}" caused a progressive diminution of peristaltic 
rate and strength and of mtestinal tonus. When insulin was adminis- 
tered intravenously combined with 10 per cent dextrose, the same in- 
hibiting action was noted though the change in rate of peristalsis was 
very slight. 
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GASTRIC PERISTALSIS 

Stuakt Gordon, M.S. (Tor.)? E-R-C.S. (G.), and 
Arthur C. Singleton, M.B. (Tor.)? P.P-R*? Toronto, Ontario 

(From the Departments of Sargery and FadioJogijj of the University of Toronto, 
ami the Toronto General ffospital) 

T he commonly accepted view of gastric peristalsis is that it is 
a function of the entire stomach wall. Forsell,^ many years ago, 
advanced the idea that the muscularis mucosa of the gastrointestinal 
tract was capable alone of producing movement in the mucosa. Moie 
recently, Cole^ has stated that peristalsis in the stomach is a function 
of the muscularis mucosa. To those accustomed to see occasional 
peristaltic waves in the stomachs of patients undergoing laparotomy, 
this idea is somewhat startling. 

This belief, however, is based on several observations. Probably the 
most important point has to do with the thickness of the gastric wall. 
Cole- pointed out that if all coats were involved in the constricting rings 
progressing towards the pylorus the thickness at the base of the wave 
should be twice that of the stomach wall; i.e., % inch; yet this measure- 
ment averaged only between inch and fm inch. Thus, it is impossible 
for the wave to involve all the coats of the stomach. Other arguments 
in favor of this thesis are: (1) No sulcus angularis is to be seen in the 
stomach wall when the stomach is opened. (2) The mucosal coat is 
greater on the lesser curve than the length of the regular muscle coat. 
(3) Ulcers involving only the mucosa ride with the wave. Cole- con- 
cludes that hydrostatic pressure is carried by the muscularis propria 
and that the chyme is moved by the muscularis mucosa. 

At the instigation of the late Dr. Howard Dickson, studies of gastric 
motility were undertaken in an attempt to prove the correctness, or 
otherwise, of this statement regarding the part played by the muscularis 
mucosa in gastric peristalsis. 

Histologically the stomach wall is composed of six coats, mucosa, 
muscularis mucosa, submucosa, muscularis propria (two layers), and 
the serosa. A very intimate connection exists between the hrst two. 
Prolongations of the muscularis mucosa can be traced readily among 
the tubules of the mucosa. The submucosa is a lax structure composed 
of branching fibrous tissue and capable of extending transversely, after 
the maiiiiei of a telephone extension bracket; i.e., allowing tbe two inner 
layers to separate relatively widely from the outer three. The longi- 
tudinal and ciiculav muscle coats and tlie serosa are closely connected 
su^^tho gross can he easily dissected from the inner two. Thus, we 
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placed ill the stomach liirough a lavage tube. Eadiologic examination 
was then done. This proved au uusiitisfactoiy luethodj the wires being 
too stiff. 

Accordingly, a second group of experimeuts was performed in which 
individual lead beads were sewed at intervals along the two curvatures 
of the stomach. It was quite evident on ftuoroscopic examination of 
these animals, after barium had been placed in the stomach, that peristah 
tic ivaves passed distally ^Yithout disturbing the aligiimeiit of the beads. 
This was always true when the waves were of moderate depth. When 
marked waves were present, a ripple was reflected in the line of the 
beads. Radiographs were not as convincing as the fluoroscopic examina- 
tion, pai'tly because it was impossible to place tlie plane of the two ro\vs 







^ 3.— The ^distal half.of a aog's stomach was denuded of muscularis propria 

except for a stiip one-half inch wide along the lesser curvature. The operation was 
done three mouths prior to giving the barium meal. Peristalsis was very shallow 
denuded portion of the stonjach ami disappeared entirely in the extreme pyloric 
eml. This denotes that good peristiUsia of muscularis mucosae requires the supporting 
action of the muscularis propria. These findings were noted in six dogs. 


of beads parallel to the plane of the cassette and pax’tiy because it \vas 
difficult to keep the animal still. No sedatives or stimulants were used 
during the examinations. However, study of these plates revealed that, 
in addition to the movement described, changes occurred in the relation 
of the beads to each other and in the relation of one row of beads to the 
other. Thus, as the peristaltic wave passed along the mnsenlaris mucosa, 
tonic changes wei'e oeeurring in the muscularis propria. (Fiij. 1,) 

In tlw third group of experiments, the serosa and museukris propria 
were divided at the level of tlie ineisura. This division completely eii- 
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ha\e histologic and gi*oss evidence that it is possible for the mucosa and 
museularis mucosa to move freelj' on the outer tliree coats, the movement 
being possible because of the laxuess of the submucosa. 

The first group of experiments consisted in sewing fine, flexible wire 
along the greater and lesser curves in the pyloric region of dogs’ 
stomachs. When the dogs had fully recovered, a barium meal was 



Fig. I.'— The heavy metal beads fixed to the serous coat on the g-reater and lesser 
curvatures of the stomach mark the position of the museularis propria. It is noted 
that the position of the heads as seen in A, witli the pylorus distended with barium, 
remains unchanged in E, when this portion of the stomach contracts. This would in- 
dicate that here the museularis propria has not contracted in peristalsis and that the 
contraction is due to peristalsis in the museularis mucosa. Similar findings ■were 
noted in nine otlier dogs. 


S-i,. this «jcpoHmcm 

divided approxinuitelj three wevK.s after operation- The 

resenoration .Il.lul to the line ot 

^ctlonl These Ondinss were noted In six doss. 
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placed ill the stomach tliroiigli a lavage tube. Radiologic examination 
was then done. This proved an unsatisfactory method, the wires being 
too stiff. 

Accordingly, a second gi'oup of exp er line iits was i)ei*£ornicd in which 
iiidividnai lead beads were sewed at intervals along the two curvatures 
of the stomach. It was quite evident on fluoroscopic examination of 
these animals, after barium had been placed in the stomach, that peristal- 
tic waves passed distally without disturbing the alignment of the beads. 
This was always true when the waves were of modez'ate depth. When 
marked waves were present, a ripple was reflected in the line of the 
beads. Eadiograx^hs were not as convincing as the fluoroscopic examina- 
tion, partly because it was impossible to place the plane of the two rows 



Fig. 3. — The distal half of a dog's stomach was denuded of muscularis propria 
except for a strip one-half inch wide along the lesser curvature. The operation was 
done three months prior to giving the barium meal. Peristalsis was very shallow 
in the denuded portion of the stoniach and disappeared entirely in the extreme pyloric 
end. This denotes that good peristalsis of muscularis mucosae reciuires the supporting 
action of the muscuians propria. These findings were noted in six dogs. 


of beads parallel to the plaue of the cassette and partly because it was 
difficult to keep the animal still. No sedatives or stimulants were used 
during the examinations. However, study of these plates revealed that, 
in addition to the movement described, changes occurred in the relation 
of the beads to each other aird in the relation of one row of beads to the 
other. Thus, as the peristaltic wave passed along the niuseularis mucosa, 
tonic changes were occurring in the muscularis propria. (Fig. 1.) 

In the third group of experiments, the serosa and muscitlaris propria 
were divided at the level of the incisnra. This division completely eii- 
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eii'cled the stonuieli except for one-liiilf ineli on the les-sor curve. T!ic 
incision nas inunediately sutured, iu oiie-lialt' tiic cases cclloplauie being 
interposed between the ends of the muscle. Beads were placed as before. 
Three weeks later fluoroscopic e.xainination allowed normal looking 
peristaltic waves passing to the pylorus and which involved the mneosa 
and mnscularis mucosa only (Fig. 2). 



Fijgr. 4. — In this case small metal beads were tixotl to the serous coat of the stomach 
along the greater curvature. As the serous coat is intimately attached to mnscularis 
propria, the beads indicate tlie position of this muscle layer. * It will be seen that tlie 
beads remain in the same relative position, while the barium shadow changes, due to 
peristalsis of the mnscularis mucosae. ‘Eleven other dogs gave similar llndings. 



The next experiment eon.si.sted in demuling the di.Ntid one-half of the 
stomach of its serosa and mnscularis propria. This was do,,., completely 
with the exception of a narrow strip along the le.xscr curve. .Siilwciiicii 
-rmination faile.I to reveal any hut the very shallonr.st o. 
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peristaltic waves in this denuded portion* Invariably they faded out 
before reaching the pylorus. Nevertheless, the dogs treated remained 
healthy and fat. One, which lived for fourteen months, died of a per- 
forated gastric ulcer in the denuded portion (Fig* 3). 

Finally, to overcome aii}^ objection which might lie in the weight of 
the lead beads, hue steel beads were sewed onto the greater and lesser 
curves, or in some instances to the greater curvature only, and x-ray 
studies were made. Again normal peristaltic waves were seen to pass 
distally along the stomacli without involving the muscularis propria. 
Occasionally, however, vigorous broad waves which took in all coats of 
the stomach were noted. (Pigs. 4 and 5.) Similar results were obtained 
by the use of metal clips such as are used in neurosurgery (Fig. 6). 



Fiff. 6. — In this experiment small metal clips were fixed to the serosa of the stomach 
on the greater and lesser curvatures. In A the pair of clips closest to the pyloric 
sphincter, as measured on the original film, were 2.5 cm. apart and the barium shadow 
1.9 cm. wide. On peristaltic contraction (B), the clips were 1.9 cm. apart, while the 
barium shadow was reduced to 0.7 cm. The major part, at least, of the contraction 
must be due to peristalsis of muscularis mucosa. 

DISCUSSION 

Thus it would appear that there are two types of peristaltic waves 
normally present in the stomach. The vigorous type involving all coats 
of tlic stomach has been noted by everyone doing abdominal surgery and 
was seen in tlio last group of experiments. In addition, there is a second 
tyi)e whieli invohes mnco.sa and muscularis mucosa only. 

The functions of this nave can only be conjectured. Suggested fnne- 
tioms are propulsion and mixing of stomach contents. In "’addition, it 
brings a greater area of mucous membrane into relation witli the bolus 

of food. To function properly, the bolstering action of the muscularis 
propria is recpiired. 




702 


SURGERY 


CONCLUSIONS 

1. There are two types of gastric peristalsis. 

2. The first type involves all coats of the stomach wall, is probably 
purely propulsive, and is quite mde. 

3. The second type involves only mucosa and muscularis mucosa and 
requires the presence of the outer three coats. Its function would ap- 
pear to be propulsive and would also serve to mix stomach content. 

4. As this second wave passes distally, tonic changes occur in the mus- 
cularis propria. 
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NEUROGENIC FIBROMA OP THE TRANSVERSE COLON 
Frank Glenn, M.D,, New York, N. Y. 

(From the Department of Surgery of the N^ew 'Forlc Hospital and Cornell University 

Medical College) 

A CASE of neurogenic fibroma of the large intestine is reported as 
an example of a rare lesion. That such tumors are rare in the bowel 
is attested b^'' a study of the literature. Buie and Swan, in 1929, re- 
viewed the benign tumors of the large intestine and cited adenomas, 
adenofibromas, adenomyomas, fibromyoraas, angiomas, polyps, and cystic 
tumors but made no mention of neurogenic fibromas in this region. 
Ocbsner, in writing on the same subject, states only that ''neurofibromas 
may occur in the intestinal tract without cutaneous lesions. 

In 1917 King reported a subserous fibroma of the ascending colon. 
Hertaux, Bevan, Lange, and others have published similar cases. Ewing, 
in a discussion of visceral neurofibromatosis, states briefly" that such 
tumors may occur at any point along the gastrointestinal tract from the 
lips to the anus. He quotes Sarazaiias, who collected cases in which 
neurogenic tumors occurred in the tongue, stomach, jejunum, ileum, 
colon, vagina, and bladder. However, in a diligent search of the litera- 
ture, no histologically proved case of neurogenic fibroma of the large 
intestine was found. 

The neurofibroma to be described arose from the mesenteric portion of 
the transverse colon, and in this respect it coincided with the general 
characteristic of neuromas, that they originate from medullated nerve 
fibers. According to some pathologists such tumors arise from the sheath 
of Schwann. For a short time after their inception presumably they 
remain encased by the perineurium until they rupture through this struc- 
ture. Thereafter, they probably grow as an expanding bud, without 
apparent involvement of the axon or myelin. They are circumscribed, 
encapsulated tumors, which in their growth encroach upon the lumen 
of the bowel by pushing its mucosa before them. Thus such a lesion 
may produce none of the signs and symptoms commonly associated Avith 
tumors of the large bowel and may be recognized only by the presence 
within the colon of a mass which causes pressure on adjacent struc- 
tures, as upon the ureter in the case reported. 

In 1938 the case of neurogenic fibroma of the transverse colon came 
under my care. The protocol of the case is as follows : 


CASE REPORT 


Mrs. IL K. (Hospitul No. 2lC)-i35), 
to Uie Urological Outputieut Depuvtmout 


a \Yoman 25 years of age, was admitted 
on Sept. 30, 103S, complaining of frequency 
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of Jiiicturitiou and dysuria, of two weeks ^ dura ti on. Uer family and lier owu past 
histories were unimportant. She had always been healthy. Two weeks before atb 
mission to the Clinic, siie iiad frequency of iiiicturition one night, followed the next 
day by terminal dysuria; the dysuria persisted for two days and then gradually sub* 
sided over a period of ten days. 

The examination in the urological clinic revealed an abdominal tumor of which 
the patient had not been aware. Because of this tumor the patient was admitted 
to the surgical department of the hospital. 

The patient's general physical condition was excellent. Theie was no evidence 
of loss of weiglit, pigmentation of the skin, or subcutaneous tumors. On physical 
exaniination nothing unusual was found except the abdominal tumor. About 5 cm. 
to the right of the umbilicus there was a readily palpable, roimd, uontender mass 
which moved slightly on respiration, (Fig, 1.) The tumor could be displaced in an 
orbit of 10 cm., but attempts to grasp it and carry it forward failed; therefore, it 
was assumed that it was fixed to the posterior abdominal wall or to some other firmly 
attached structure. There was no enlargement of the liver, and the spleen was not 
jjalpable. Pelvic and rectal examinations showed no abnormalities. 

TJie laboratory examinations of the blood, urine, and stool showed nothing ab- 
normal. X-rays of the chest gave no evidence of parenchymal or pleural infiltration. 
The heart was normal in size. Pyelouretero grains showed normal, well-outlined pelves 
and calices of both kidneys. The ureters were clearly visible; the right ureter was 
seen to be displaced medially with some distortion by an extrinsic mass. 



1 Schematic drawing of colon indicating- position and size of tumor. 


With a barium enema (Fig, fiim and liuoroseopie examination of tlie lar;;e 
bowel gave evidence of eompiete fdiing e.xeept in tiie proximal portion of tl>e tran.s- 
ver<e colon wliere tliere was a roundel defect al.out -1 cm. in dian.eter winch cor- 
responded in location to the mass palpated in tlie abdomen. Relow tins point tlie 
si-moid was redundant. As the column of barium approached the lesion, it divided 
Tnto two streams around the defect. It wa.s apparent tliat tlie tumor lay ins.de the 
nllverse colon, for it could not be separated from it. Air injections revealed ob- 
intestinal pattern witliin the coniine,' of tlie defut. 

Tl.r"eneral impre.'.sion obtained wa.s that the lesioa w.ns a tumor, probably a 
polyp, in the proximal portion of the transvor.'c colon. 
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The patient \Yiis sub.]Cctocl to operation ou Oct. IS, 193S. The abdoaiinal ciuitj' 
was approached tlirougli a mid-right rectus incisiou. It was found that the trans- 
verse colon was displaced downward and laterally so that its most dependent portion 
was in contact with the cecum. The ureter was seen to be out of position and medial 
to the tumor. The mass, when palpated within the bowel, was spherical, firm in con- 
sistency, and about 4 cm, in diameter. It apparently arose from the mesenteric 
portion of the intestine. The colon was dissected free from its peritoneal attach- 
ment and drawn into the wound. A section of colon, measuring about 12 cm. and 
including the tumor, was resected and continuity of the intestine was immediately 
re-established by aseptic end-to end anastomosis iii which mattress sutures of black 
silk were reinforced by interrupted sutures of the same material. 

The patient had an uneventful recovery. 



2.— Photograph of roentgenogram showing displacement of barium by the tumor. 

PATHOLOGICAL REPORT 

The gross speciiueu (Pig. 3) consisted of a section of the proximal 
portion of the transverse colon approximately 12 cm. in length in which 
could be felt a firm, rounded tumor adherent to the mesenteric bordei*. 
When the boivel was opened, the tumor was found to be covered with 
normal mucosa which was freely movable over it. The mucosa had 
been pushed into the lumen of the bowel by the tumor which arose 
from a deeper layer of the intestinal wall. 

The microscopic sections of the tumor were prepared with the Masson 
triehrome method, a silver impregiuitiou to demonstrate the reticulum 
and a block Cajal impregnation to demonstrate nerve fibrils. The 
^lasson preparations showed a characteristic formation in which numei'- 
ous interlaeing bundles of tissue intei-sected each other in all directions, 
sometimes marking off enclosed bmidles of transversely cut cells and 
hbei*s. The cells were large and stellate and varied in number in differ- 
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ent parts of the section. Some areas were quite cellular while otheis 
^^ele chiefly flbrous. The reticulum impregnation showed a lar<m mum 
her of reticular fibers ivhieh ran parallel to each other, delimiting emptv 
spaces and resembling peripheral nen-es in structure. In sliort the 
fibrous arrangement of the tumor roughly imitated that of a peripheral 
nerve. Tlie Cajal impregnation (Fig. 4) showed the cells of the tumor to 



Fis:. 3.— Neuros^enic fibroma o£ the transverse colon. Piiotoffraph of specinton removed 

at operation. 



pig^. -h .Photomicrograph, neurogenic fibroma of the transverse colon; a CaJal hn* 

pregnation demonstrating a nonrnedullutetl nerve fiber 

be lar^e, somewhat anastomotic, fusiform and .stellate, re.semhling m.vo- 
blasts or sheath cells. Tlie actual deinoii.strjition of nerve liber.s in the tis- 
sue was difficult for they were very sparse and often minute. Here anil 
there they were fairly large and could he idetitified readily as uou- 
medullate'd nerve fibers; in other places they were so delicate tliat one 
could not always be sure that tliey were not the edges of clefts in the 
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tissue which had taken the silver stain. It could readily bo deiuou- 
strated, however, that the latter was not true in all instances. These 
fibers undoubtedly represented the small sympathetic fibers of tlie nerve 
sheath and did not constitute large axons. The tumor was, therefore, 
largely of a fil)romyxomatous nature, presumably arising from a nerve 
trunk in the Avail of the viseus. It showed no evidence of malignant 
degeneration. 

The pathologic diagnosis w^as neurogenic filiroma of the hepatic fiexuve 
of the colon. 

COMMENT 

Foot/*' in a paper on peripheral neurogenic tumors, emxihasizes the 
point that in order to make a correct diagnosis of neurogenic tumors 
sections should lie stained not with hematoxylin-eosin or eosiu-methylene 
blue alone, but with the Hasson triehi'ome aniline blue and silver im- 
])regnation methods. In the examination of different sections from any 
one block of tissue, he advocates the use of several stains to verify tin* 
first impression obtained before a final diagnosis is made. The neuro- 
genic tumor dcvScribed here is a good example of the advisability of using 
other than the routine methods of staiiiing sections of doubtful tumors. 
It further illustrates the ease with which a uouobstructive benign in- 
testinal tumor can be resected Avith the intestine surrounding it, the 
continuity of the bowel being immediately re-established by an end-to- 
end anastomosis. 

SUMMARY 

A neurogenic tumor of the transverse colon is described. The portion 
of the boAvel enclosing the tumor \vas resected and an end-to-end anas- 
'omesis immediately performed. The patient made an uneventful re- 
covery. 
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NUTIUTIONAL DISTURBANCES IN EEGIONAL ENTERITIS 

Casl Rei'okt axd Discussion op the Effect of These Disturbances 
OX TiiK Fostopekatjve Course 

Daniel Castex, ::\LD., New York, N. Y. 

(From the Ilosintal for Joint Diseases) 

XT UTEITIONAL disturbances siniiJar to those observed in inaiLV med- 
ical conditions may occur in surgical practice. Not iiifrequeuth^ 
iiou’cver, tliey are overlooked or are oversiiado^ved by the more im- 
portant picture of the primary condition. TJiese disturbances most 
commonly consist of malnutrition, avitaminosis, and deidetion of the 
body proteins. Among the surgical diseases in which nutritional dis- 
turbances are found may be included the chronic gastrointestinal 
diseases, such as peptic ulcer; ulcerative colitis; pancreatic, biliary, or 
intestinal fistulas^ (usually postoperative) ; prolonged drainage follow- 
ing intra-abdominal suppuration; chronic lung abscesses; severe burns; 
and prolonged drainage of septic joints. To tliis list we jiow may add 
regional enteritis. Q^hese nutritional disturbances may be due to one 
or more of the following factors: (1) diminished intake of food due 
to loss of appetite, nausea, vomiting, or dietary restriction; (2) lack 
of absorption of nutritive elements from the ingested food, because of 
alterations in the mucosa of the gastrointestinal tract; (3) severe and 
uncontrollable diarrhea ; (4) loss of protein through profuse and pro- 
longed drainage of a suppurative focus; (5) loss of body fluid, as in 
severe burns or diarrhea; (6) diniinislied absorptive area of the in- 
testinal tract because of operative procedures (short-circuiting or 
resection). 

Since the description of regional ileitis by Crohn, CriJi^bnrg, and 
Oppenheimerr there have been many discussions of the complica- 
tions^' ^ of this disease entity. These are usually considered to be 
abscess formation, internal fistulas, external abdominal or perianal 
fistulas,'* and intestinal obstruction. Nutritional disturbances so ex- 
tensive as to be a direct factor in tlie ultimate outcome have not been 
reported, and even lesser degrees of deficiency in nutritive elements 
are only occasionally mentioned in passing,^ Tlie entire disease entity, 
its pathologic basis and clinical manifestations, should lead one to ex- 
pect changes of this type, and they probably do occur much oftener 
than they have been reported. The severe diarrliea, wliieh is the most 
common* symptom, the extensive involvement of the absorptive area 
of the small intestines, the dietary restrictions upon n-hieli these pa- 
tients are often placed, and the aversion to food which occasional y 
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is encountered la}" the gTouiid work for extensive changes in the body 
nutrition. Although the case herein reported is more extensive than 
any I have encountered in the literature, many cases are known where- 
in extensive involvement of the ileum and some involvement of the 
jejunum is present,"’ ^ usually, however, with so-called free skip 
areas between. 

The following case report is believed to be of interest for two rea- 
sons; (1) because of the extremely extensive involvement of small 
intestines; and (2) for the nutritional changes, manifested in marked 
depletion of the plasma protein content and avitaminosis. The case 
report follows : 

CASE REPORT 

U. A. (Hospital No. 69S29), a ^Yhite male, aged 22 years, \Yas first seen by me 
on Jan. 18, 1938. At this time lie complained of intermittent attacks of cramplike 
epigastric and periumbilical pain of t\YO years ^ duration, severe diarrhea, fever, 
and loss of ^Yeight. Although there were periods of remission early in the course, 
the symptoms at the time of the first examination had been continuous over a 
period of several months. There were fifteen to twenty loose, watery stools daily. 
His appetite was poor and weight loss was marked. Previously he had received 
various medications and had been placed on bland diets with no improvement. 
His family history and past history were irrelevant. Physical examination at this 
time revealed a very poorly nourished male. The lungs and heart were normal. 
The abdomen was slightly distended and there Avas marked tenderness in both 
lower quadrants. There Avere no palpable masses and no edema Avas present at 
this time. A gastrointestinal x-ray series Avas taken and eAudence of an extensh^e 
regional enteritis AA’as found (Figs. 1 and 2). Operation Avas advised, an ileo- 
transverse colostomy AAuth exclusion being contemplated. 

The patient AA^as not seen again until April 7, 1938. He had been operated 
upon at another hospital Avhere a jejunotransverse colostomy without exclusion had 
been done. The high anastomosis had been necessar}^ because of the extreme in- 
voU’ement of the entire ileum and terminal jejunum. At the time of this second 
examination, the malnutrition Avas much more marked ; ankle and scrotal edema, 
ascites, and hydrothorax Avere present. Diarrhea AYas more severe and food in- 
tolerance more evident. The patient complained of seA^ere abdominal cranixis and 
dull xiains in the bones and joints. Gastrointestinal x-ray studies shoAA'ed a func- 
tioning jejunoeol ostomy Avitli very rapid emptying time. On April 9, 1938, the 
patient AAas admitted to the Hospital for Joint Diseases, On admission the hemo- 
globin Avas 13 gm.; the red blood count Avas 5,120,000 per cu. mm.; the Avhite 
blood count ayus 3,900 per cu. mm.; and the urine Avas normal. On April 13, 
1938, the total serum proteins Avere 3.1 gm. per 100 c.c., the albumin fraction being 
1.1 gm. and the globulin 2 gm. The albumin- globulin ratio Avas 0.55. The blood 
chemistry otherwise Avas normal. Immediate therapeutic measures, consisting of 
blood transfusion, lugli protein diet, A’itaniins, and parenteral liAaM*, were instituted. 
At this time time it became apparent that unless loss of nutrith'e elements as a 
result of the diarrhea could be stopped, the patient would succumb to the progres- 
sive malnutrition. It Avas realized that an extremely small amount of normal bowel 
remained, but it was felt that the hypermotility and resultant diarrhea were dimin- 
ishing the eft'ectiveuess of the small remaining area of absorptive surface. The 
hypennotility was thought to be caused by the irritating action of the diseased 
bowel which was not excluded from the gastrointestinal continuity. 
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FiS. 1— Gastrointestinal x-ray witli ba. 
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The iiuuiediate postoperative reaction was good. There was a very slight febrile 
Teaetion which soon subsided. The frequency of the bowel movements diminished 
and never exceeded five per day in the postoperative period. Therapy continued 
with further transfusions, high protein diet, vitamins, etc. On April 16, the second 
postoperative day, the total serum proteins were 3.3 gm. per 100 c.c., witli albumin 
l.a gm. and the globulin 2 gm. Tlie albumin-globulin ratio was 0.65. This showed 
a slight improvement over the preoperative status. On April 22, 1938, the total 



Fig:. ‘2. — -Two-hour plsite. Dilatation of several lowt*r intestinal loops is noteii. 


serum proteins liad risen to •IJ gin. per 100 r.e., with albumin 1.(5 gin. and globulin 
-.1 gm.; the albumiii'globulin ratio was 0.07, On April :^4, 19:1S, on the tenth post- 
operative day, romplete dehiscenre of tlie abdominal incision was noted. Tlie 
wound edges were clean and free of infection, but were edematous, pale, glistening, 
and anemic. A secomlary suture was performed, but wound healing failed to 
occur and when the patient died on May 19oS, there was still no evidence of 
healing. In spite of the slight improvement in the serum protein values, the edema 
and the juscite.s increased, tlie hemoglobin decreased from 34 gm. on April Id to 
11.4 gm. on May -J ami the jiatienr became weaker and iinaJly .'^n^-eiimbed on ^Uly 



712 


SUKGERY 


2 , 193S. At no time was there any evidence of peritonitis, and death was ascribed 
to malnutrition. Ko autopsy was permitted. 


CCM.MENT 


Depletion of the 23lasma proteins is one of the most important 
iiiitritional ehauge.s in surgical i^ractice. This is usually manifested, 
udieii a critical level has been reached, by nutritional edema which 
may be so extensive as to cause ascites and hydro thorax, as in the 
case described above. The relationship between the serum proteins 
and nutritional edema has been stressed by many’- Avriters since Star- 
lings^ in 1895 first postulated the existence of an ecpiilibrium betAveeu 
the capillary blood pressure Avhich tends to force fluids into the tissues 
and the colloid osmotic pressure which tends to draw fluids from the 
tissue spaces into the blood stream. Alterations in this equilibrium 
have been noted in cholera, dysentery, malnutrition, and nephrosis 
and luiA^e been produced experimentally by causing a hypoproteinemia 
in a Amriety of Avays.^-’^^ These obsei'A'ations have confirmed the im- 
portance of the serum proteins as a controlling factor in the causation 
of nutritional edema. 

The critical level of the serum proteins for the production of edema 
has been Amriously estimated and most obserA^ers conclude that edema 
immriably Avill occur Avheu the serum proteins fall beloAV 5 gm. per 
100 c.c. Moore and xan Slyke^”’ state that edema Avill occur at levels 
for the serum proteins beloAv 5.5 ± 0.3 gm. per 100 c.c., Avheii the 
plasma albumin Amlues are beloAv 2.5 gm. per 100 c.c. Jones and 
Eaton^*^ noted an aA^erage of 5.2 gm. per 100 c.c. at the time of the 
deA^eloiDinent of edema in their cases. Weeeh and Ling^" state that 
the critical leA^el is about 5 gm. per 100 c.c. The albumin-globulin 
ratio, AAdiile frequently^ reversed, is not an important consideration in 
this type of edema, as, for example, it is in nephrosis. The globulin 
Amines are exceedingly’ Amriable and may’ be either increased, normal, 
or decreased, but decreased Amines only’ exist in the presence of a 
decrease in the albumin fraction and have no eftect on the production 


of edema. 

The albumin fraction of the serum proteins is the determining factor 
in the deAmlopnieut of nutritional edema and is usually’ beloAv 2.5 gm. 
per 100 c.c. in these cases. Weeeh and Ling^‘ state that in their cases, 
mostly’ patients Avith malnutrition or d.vsenteiy, they’ have ueA'er ob- 
served edema if the serum albumin Avas over 2.9 gm. per 100 c.c. and 
haAm never noticed the absence of edema Avlien the serum albumin Avas 
less than 2.5 gm. per 100 c.c. 

The clinical manifestations of IiA’poproteiiiemia are varied and may 
h^ve an important and serious infiuence on tlie ultimate prognosis. 
Tnasmiich as the edema Avhich develops may involve tJie imrencJiymatous 
organs and the walls of the gastrointestinal tract, serious postopera- 
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tive complications may occur. Serious and occasionally fatal pulmo- 
nary edema^^ often may be the fii*st warning of aii alteration in the body 
protein content. Intestinal obstruction as a postoperative complica- 
tion, x^articularly after procedures involving the formation of a new 
stoma in the gastrointestinal tract, has been shown by Mecray and 
his co-workers^^ to be due very frequently to the lowered serum pro- 
teins which cause edema and closure of the newlj^ formed stoma. 
Others have corroborated this finding. In addition, the effect of hypo- 
proteinemia on wound healing is of great significance. 

As noted in the case reported above, no evidence of healing of the 
abdominal incision was noted during the entire postoperative course, 
in spite of the fact that no semblance of infection was present. The 
wound edges were pale, glistening, and edematous, and, although 
secondary suture of the wound was performed, no acceleration of the 
healing process took place. This condition has been previously ob- 
served both clinically and experimentall 3 ^ Whipple and Elliott^^ state 
that lowered serum proteins are a factor in retarding wound healing 
and Clark“® and Harvey" and Howes-^ have noted that a high protein 
diet increased the rapidity of wound healing and eliminated the 
quiescent phase. Thompson, Ravdin, and Frank-- have shown that, 
in dogs with artificiallj^ induced hypoproteinemia, 72 per cent of the 
animals showed either disruption or delaj’ed healing of abdominal 
incisions. The wounds in their experimental animals were pale, glisten- 
ing, and edematous and showed little bleeding, a finding very similar 
to the one noted above. Microscopically, there was intercellular edema 
and greatly decreased fibroblast formation. Also, Thompson^^ and his 
co-Avorkers have shoAvn that, if the concentration of the blood proteins 
in these dogs can be restored to normal and maintained there by the 
use of lyojDliilized plasma, Avound healing Avill occur. 

The importance of the Autamin balance in surgical states has been 
stressed recently. Although no specific laboratory tests Avere per- 
formed to determine the vitamin content, it seems apparent that this 
patient Avas suffering from at least an early form of scurvy, Lund-^ 
has observed a large incidence of loAA^ered Autamin C leA^els in a series 
of varied types of surgical cases. Others have made this observation 
in cases of peptic ulcer, ulcerative colitis, and allied conditions. Vor- 
luuis-^ has pointed out that there is greatly diminished absorption of 
vitamins in eases exhibiting alterations in the mucosa of the ga.stro- 
iutestiual tract or Avhere diarrhea is marked, both factors being pres- 
cmt ill regional enteritis. Although the dangers inherent in this state 
are Avell-recogiiized, the importance of vitamin C in avoahkI healing is 
just being appreciated. Wolbach and Howe-"' noted tliat Avounds in 
animals Avith scurvy Avill not heal Avell; Vorhaus pointed out that 
collagen formation is markedly retarded in vitamin C deficiency states; 
and Laiuuau and Ingalls-'* have sIioaa’ii the relationship betAveen ascorbic 
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aeicl aiul oollageii I’oriuatiou and tlie inability of tissues clefieieiit iii 
\ itcUuiii C to prodiieo iuterecllular substauees iieeessary for fibroblastic 
ie[)<ni. 1 lie last authors have produced asyiuptoiuatic scurvv in !xuiuea 
pijjjs and lia\e noted that healing’ was delayed and the wounds were 
of* poor tensile stren^edh. 

ft is apparent from tlie forej^oin^^ observations that the concej)t of 
the problem of m’ouiuI healiii^^ must be broadened to include the far- 
tors of adequate vitamin balance and serum protein levels. Both dim 
icai and experimental observations have shown these factors to be 
important, and, Avliile tlie many other factors intiuencinj; woniul heal- 
iinj: should not be overlooked, it is j^rubable that in the seriously ill 
surgical patient ^volInd heal in “* will be accelerated if replacement of 
vitamins and proteins is accomplished. It is well known that certain 
types of patients, e.^\, carcinoma cases, will exhibit poor healing' of 
their operative incisions. It may be ]iossibIe that depletion of serum 
proteins and defieient vitamin balance are the causative factors in 
these cases. 


This presentation illustrates tlie fact that nutritional disturbances 
of various types can and do occur in re^doiial enteritis. As stated 
above, the severe diarrhea, the decrease in the effective absorptive 
surface of the small bowel, and the deficient diet upon which most of 
these patients subsist should lead the clinician to expect a deficiency 
ill the nutritional state. This deficiency may be A’ery severe and may 
be the lethal factor, or it may, as is most common, be very mild and 
not become obvious until an operative procedure has a^'^ruA^ated tlie 
pre-existiiiji* borderline state. In many cases edema may not be evi- 
dent because of marked dehydration and ivill appear wlien the water 
balance is restored to normal. In other cases the excessive administra- 
tion of saline solution in the postoperative state when oral feedinji- is 
contraindicated will be the causative factor in produciiiir edema in 


patients with only mild hvpoproteinemia. The effect of salt depriva- 
tion on patients Avith nepliritic edema is Avell known. AVeech and 
Ling*^^ luiA^e shoAVii that the edema due to nutritional factors is simi- 


Jarh*’ influenced by sodium chloride, ('onversely, it lias been shoAvn 
bv many observers tliat excessive salt intake in a seriously ill patient. 
AAdieu the kidney function is doubtlessly someAvIiat lowered, aviH cause 
edema,-’’ and tliis is more certain if the serum proteins are depleted. 
The rational administration of salt to surgical eases by tlie metiiod 
described by Bartlett. Bingliam, and Pedersen-'' to make up the salt 
defleit and then the replacement of lost body fluids volume by volume 
Kin<**er^s solution or similar preparations is suggested. In this 
ndenu’ite salt Avill be .supplied and the liariiihil elfeet of the edema- 
;::;auS pl'tiaUties of this essential substance n ill not be e.vbibite.l. 
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TREATMENT 

Replacement of proteins in cases of hypoproteineniia in which the 
critical level has been reached is of the utmost importance. The fre- 
quent use of transfusions of whole blood or plasma. is essential. High 
protein diets are of great benefit when feasible and where intestinal 
absoriDtiou is unimpaired. Hilk, eggs, and gelatin are usually well 
tolerated and are a good source of proteins. The use of prex^ared or 
lyophilized irlasma and synthetic amino acid”'*^ X^i’^P orations is in the 
^ experimental stage, but may prove of great value. Digitalis, diuretics, 
and other cardiorenal stimulants are of no value in combating nutri- 
tional edema. In addition, vitamins are essential and should be ad- 
ministered ill adequate doses, consideration being accorded to the 
jiossibility that there may be lack of absori;)tion and utilization. The 
schedule of vitamin administration advocated by Vorhaus-^ for sur- 
gical cases seems adequate. 

SUMMxlRY AND CONCLUSIONS 

1. A case of extensive regional enteritis involving all but six feet 
of small intestine and exhibiting marked nutritional disturbances is 
IDresented. 

2. Nutritional disturbances should he anticipated in this disease 
entity because of the nature of the pathologic changes which occur 
and the symptomatology. 

3. Hyiioproteinemia and avitaminosis are among the most imxiortant 
nutritional changes encountered in surgical eases. 

4. The effect of these two states on postoperative complications and 
particularly on wound healing is briefly discussed. 

5. Treatment consists of administration of iirotein by mouth and by 
transfusions of whole blood or iilasma and an adequate schedule of 
vitaiuiii administration, either orally or xiarenterally. 
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NECEOTTZING AETEEITIS (PBEIAETEEITIS NODOSA) 

C, F. Sawyer, M.D., Chicago, III. 

TN 1852 Eokitausky^ noted certain nodules upon the coronary and 
i mesenteric arteries of a man avIio had died suddenly with abdominal 
symptoms. i\Iauy j’^ears later a microscopic examination of these pie- 
served tissues was said to show “periarteritis nodosa/^ Kussmaul and 
ilaier- in 1866 first accurately described a definite iuflammatoiy dis- 
ease of the medium and small arteries and called the condition “peri- 
arteritis nodosa.’^ Since their description, well OA^er two hundred 
cases have been reported. 

Necrotizing arteritis has been suggested as a more apt term than 
periarteritis nodosa for this condition. All the coats of the affected 
arteries are involved in the inflammatory necrotizing process and the 
nodules are not always found. The prominence of these nodes in the 
original conception of the disease no doubt justified the terminology, 
but today the very name of nodosa unfortunately may lead to lack of 
recognition of the condition, both before and after death. Wliile prefer- 
able, necrotizing arteritis may still not be sufficiently distincth^e to be- 
come the ideal name. Its most constant feature is the degeneration and 
hyalinization of the media of the small arterial blood vessels. It is not 
a common clinical or pathologic entity, but our present knoAvledge sug- 
gests that many times it has been mistaken clinically for Amrious diseases 
of the kidney, heart, and abdomen, and at autopsy hemorrhages, in- 
farctions, thromboses, and anenrysiAis have been discovered Avithout a 
full appreciation of their significance as a part of the picture of peri- 
arteritis nodosa. 

The condition seems more comnioii in middle adult life, although 
case reports record 3 months and 78 years as the tAvo extremes in age. 
The total number of cases reported is still too small to formulate definite 
conclusions, but thus far OA^er tAVO-thirds of the eases haA^e been in the 
male sex. A smwey of the literature and reports of cases emphasize the 
lack of uniformity of much of the statistical data about this disease. 

jMany theories as to etiology have beeu expressed but none universally 
accepted. Early attempts to show a relationship to sAq:)hilis liaA^e been 
unsuccessful. It is usually thought to have a background of infection. 
Its connection Avith streptococcic and mixed infections has been 
studied, and especially its relationship to rheumatic fever. Some in- 
vestigators (Colien, Kline, and Yonng^) think it due to “a manifestation 
of clinical allergy of severe degree. “ 

The process begins as a necrosis of the media of the smaller arteries 
and arterioles. From the media the infiammation extends outAvard to 
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llio atlveutiiia and a ]>eriavtentis devel()])s. It exteJuLs ijiward at the 
same time to the iatijna wliore iieeJ’osis may lead to thrombosis. Endo- 
thelial or subintimal ])rol iteration eansrs a lun'rowi))^ ov oeelnsion ot' 
tiic vessel iumem 1 lie part suj)j)Iicd by the vessel will bceome iselieinic, 
and infective and nntrilional disturhaiiees are probable. All parts ot 
the vessel wall show a marked leucocytic in lilt ration and be^’iiniin^ 
g*rarudation tissue formation. With the damage of the arterial wall and 
the eoutinued arterial pvessiire, the wall may give way in certain areas 
with the formation ot false aneurysms, followed by rupture and lienior- 
rhage. This constitutes tlte acute stage of the disease. It may become 
subacute and chronic, with tiie gradual replacement of the acnte infiam- 
matory elements by connective tissue, at first poorly orgaiiized, but in 
the end stage a fair type of scar tissue. Some canalization of the 
thrombi may occur and if not too badly damaged by the primary 
necrotizing process, there may be some return of tlie vessel function. 
The disease at times may be limited to small sections of the vessel with 
adjacent areas uiiinvolved. The veins and large elastic arteries do not 
show degeneration. The so-called nodule.s found at autopsy are formed 
b}" the multiple thrombosed aneurysms springing from small-sizeci 
vessels. 

Arteries of all parts of tlie body ma 3 " be affected. The renal, coro- 
nary, mesenteric, hepatic, and peripheral vessels, including those sup- 
plying peripheral nerves, are commonly involved. The arteries of one 
organ onl^^ or a part of one organ may be degenerated, or multiple 
organs and tissues may show the cluiracteristic lesions. 

The diversity of distribution in the patliologic picture suggests the 
multiplicity of forms that are encountered iu the clinical course of the 
disease. Because of this complexity, classification of tlie disease into 
clinical types is difficult. The two aspects to be considered are the basic 
local degenerative changes produced in the small arteriCvS of certain tis- 
sues or organs and the effect produced on those tissues or organs by the 
serioits interference with blood supply. 

Kenioban and Woltman,^ iu reporting five eases, emphasized the 
nerve lesions produced and considered that ‘‘these are soleh' the result 
of inadequate blood supply.'’ In common witii other Avriters tlie3' have 
observed periarteritis nodosa at different stages of evolution, even iu 
the same case. Tliis probably explains the exacerbations aiid renjksion.s 
which occur iu this disease. 

DistiiictiA^e s^unptoms Avill depend upon the organ most involved and 
the degree of that involvement. The renal, cardiac, peripheral Jierve, 
or tva'itrointestiuul symptoms may be the most pronounced. Tiiere js 
lil'olv to be loss of weight and strengtlu Anemia and pallor may be 
virked. There is usually a low grade fever, and a syndrome suggestive 
of siibaeute sepsis may be present. Besides the incoiistaJit Jiodes, there 



i:-AWYER : XECROTIZIKG ARTERITIS 


719 


may be various skin eruptions and purpura is common. Tachycardia 
is noted iu some cases and hypertension in manj*. Symptoms referable 
to the kidne 3 ^s are the most constant of alL Albuminuria is usually 
present. 

The frequent involvement of the end arteries in the gastric, mesen- 
teric, and hepatic circulations accounts for the nausea, and vomiting, 
anorexia, crainplike abdominal i)ain, constipation, diarrhea and occa- 
sional hemorrhages. The symptoms may suggest an acute surgical ab- 
domen and iu certain cases, as of peritonitis from a ruptured viscus, one 
aetnall 3 " ma}" exist. Multiple infarcts in the liver are found and liver 
and spleen are frequeutl}" enlarged. The white blood count ma^’’ be nor- 
mal, but it is usuallj^ increased and in 10 per cent of cases there is an 
eosinophilia. The negative blood culture iwdy be of some significance. 

Ill a high percentage of eases there is extensive iuvolveineut of the 
l^eripheral nerves of both the upper and lo^Yer extremities with pain, 
tenderness, anesthesia, paralj'sis, and nutritional disturbances. Special 
sense organs mdy be, but are less frequeutl}", affected. 

There is no dependable pattern for the clinical course in anj- case. 
The unexplained fever, the loss of weight and strength, the poljmeuritis 
and polymjmsitis, the skin manifestations ma^’ lead to the correct diag- 
nosis. 

The difficulties of correct clinical diagnosis are shown h}^ the man}- 
disease conditions to be differentiated from it. Idiliaiy tuberculosis, 
tjq^lioid, rheumatism, septicemia, hemorrhagic nephritis, cardiac insuffi- 
ciency, trichinosis, dj^senteiy, hemiplegia, and sevez'al 

others have been clinical diagnoses made when autopsj^ or biopS}' showed 
necrotizing arteritis. To this list the present case report adds carcinoma 
of the colon. 

CASE REPORT 

Mrs. 'SV. K. first appenretl at office for exaioi nation April 14, 1927. She was 
then 42 years of age, had )>een married twenty- one years, and was the mother of 
two children. She had been in a sanitarium six months previously for one month 
under treatment for severe daily headaches, nervousness, insomnia, and general 
weakness. All her teeth bad been extracted a month before coming to office. She 
complained of severe hcaOaches, vertigo, menorrbagia, and constipation. She had 
a systolic pressure of 192 and ibastolic of 120. Her temperature was 99.5®. There 
was a trace of albumin in the urine. Her blood count sliowed 7,000 1V.B.C. and 
0,240, 000 R.B.C,, with a hemoglobin of 55 i)er cent. The IVassermann test was 
negative. Pelvic, as well as other general, examination was essentially negative. 
During the succeeding three months she appeared at the office four times and 
had an average of 1 ® of fever each time, except the last visit, when temperature 
was normal. Her systolic pressure dropped twenty points and other symptoms 
disappeared, Xo satisfactory explanation for the fever was found. 

Slie next appeared at the office Jan. 1\, 19Z2, four and one-half years later. 
Her complaints were very similar to tlmse of her first appearance, as were also 
the fimlings. In addition, Imwever, .she now presented some very annoying skin 
eruptions, at tirsl of an urticarial type ami a mouth later, a purpura. She also 
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eitnipluiiiod of iKiiu and soieness in iier rigiit leg. The course was very like that 
of four years previously, with considerahlc improvenient .shown when last seen 
lute in February*, 1932. 

3\othiiig more was hoard from her until Jan, 28, 1935, approximately fseveii and 
oncdialf years after lier first ami three years after her second period of illness. 
She stated she had felt fairly well, except for lieadaches, until about Nov. 1, 1931. 
ifost of the old symptoms gradually had recurred and recently there had developed 
considerable abdominal pain. This was of an aching ratlier than a cramping type 
attd was definitely worse in the right lower cjuadrant. She had become markedly 
constipated and twice had noted what slie thought to be blood in tlie stool. She 
had lost fifteen pounds in weight. Her systolic pressure was 215 and tlmre was 
a good trace of albumin in the urine. There was some general abdominal tender- 
ness, more marked on the right side, but no definite tumor mass Avas ji^^l Pelted. 
She consented to enter Mercy Hospital the following morning for proper examina- 
tion. However, on her way home from the office, and within one block of her 
home, she had a sudden severe bowel hemorrhage. A large quantity of blood Avas 
lost and she Avas carried into her home in a condition of shock. Later the same 
eA'cning* she was transferred to the hospital. 

During the following seventy- two hours, efforts to arrest the bo^vel hemorrhage, 
with the iiope of more complete examination and treatment, Avere unsuccessful. 
On Jan, 29, the R.B.C. was 3,500,000; the hemoglobin, 60 per cent; and the W.B.C., 
12,600 Avith 82 per cent polymorphonuclears, 15 per cent lymphocytes, 3 per cent 
monocytes, and no eosiiiophiles. Her blood pressure Avas 125/90. 

On the third evening there Avas again a copious bowel hemorrhage and immediate 
interA^ention was decided upon as the only hope of relief. At this time a mass 
was plainly evident in the right lower quadrant. Under etliylene anesthesia, in- 
cision Avas made over the mass. This was found to be an irregular indurated 
obstructing tumor involA'iug the cecum. The cecum Avitli appendix and the adjacent 
ileum and ascending colon Avere mobilized sufficiently and delh^ered outside the 
abdominal aa'uII by exteriorization procedure. Tliis mass Avas removed by cautery 
the following day. She seemed to rally under usual measures Avith blood trans- 
fusion, etc., but there Avas a complete suppression of urine following operation 
and she died Avith symptoms of uremia thirty-four liours later. Unfortunately no 
consent for autopsy could be secured. 


The pathologist (Dr. E. L. Benjamin) report on the specimen submitted Avas as 
follow^a: ^^The specimen lecewed consists of the cecum, A’emiiform appendix, and 
the distal 6 cm. of the ileum. The large bow’cl measures 16 cm. The ileocecal 
Amlve is normal and admits the index huger Avith ease. The mucosa is smooth 
and gray- pink, except for a 4 by 5 mm. outpouching of the mucosa located 1 cm. 
distal to the A*alve. This contains blood. There are two other areas located in 


the mucosa of the cecum near the aboA’e- described lesion Avhich are about 1 cm. 
in diameter and are a dull, pale gray and slightly depressed. The mesentery is 
firm to friable, heavily infiltrated, and red-brow*n to gray-red. Tlie microscopic 
picture resembles a necrotizing arteritis Avitli secondary thrombosis (Mikulicz 
procedure) of the secondary loops of the cecal branch of the terminal ileocolic 
artery Avith resultant coagulation necrosis and hemorrhagic extravasation. A cer- 
tain period of time has elapsed between the onset of the patliologic process and 
the removal of the specimen. The evidence for this statement is revealed in tlie 
ibundant secoiular.v infiltration of the nicsentory and the nail of the bowel by 
.‘,re-is of de-eneration of the mucosa of the eccum and beginning ulceration. The 
fvne cells consist of polyblasts, lymphoid cells, polymorphonuclear leucocyte.s, and 
inronha-res contaiuiug hemosiderin, cellular debri.s, and fat globulc.s. The mu.scle 


iiiacroDhages containing uemosme.iu, ^ 

H 1ms been rent asunder by the marked extravasation, edema, and fibrin de- 
pSs Fibrinoid necrosi.s is present along the peritoneal surface of .he me.scntery 
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and in the mucosal areas of degeneration. In some areas young granulation, tissue 
is forming as seen by the angioblastic and fibroblastic proliferation and the tissue 
cell infiltration. The massive hemorrhage in all probability issued from a disrup' 
tion of the vessels and mucosa in the area described above. The vermiform 
appendix is filled with blood, but it is otherwise normal. Diagnosis: Necrotizing 
arteritis witii tlirombosis, necrosis of the ^Ya^ of the bowel and hemorrhage.'' 

coh:ment 

While the massive hemorrhage did not entirely fit into the picture, 
the clinical course in the last illness tvas more than suggestive of a 
carcinoma of the cecum. Speculation in this case is interesting. Were 
the attacks seven and three years before definite forerunners of the 
final one? We know the kidney is the organ most often involved in 
this disease and some kidney disturbance seems fairlj^ probable from 
the first in this case as albumin was persistently found and complete 
anuria was the final cause of death. 

jMost of the reported cases of necrotizing arteritis have been discov- 
ered at autopsy. In most of them the clinical history has been brief. 
Remissions in the course of the disease may occur. It is possible many 
mild cases ma^" exist and go on to spontaneous recovery without being 
recognized. 

Theoretically any organ or tissue in the body may become involved 
in this pathologic process. The degree of necrosis, of degeneration, of 
thrombosis and infarction, of fibrous tissue replacement, and, in this 
case, of hemorrhage will determine the particular type of s3miptoms in 
the diseased organs or tissues. There is no specific pathognomonic 
sjunptom to suggest the actual diseased condition. With such a patho- 
logic picture, the difficulties of an accurate diagnosis, except b}" biopsj^ 
or autopsj', are quite apparent. A hopeful sign is that, whereas all the 
earlier cases were first discovered post mortem, there are an increasing 
number being diagnosed ante mortem, either through a siwdy of the 
clinical course or by biopsy. As we become more conscious of necrotiz- 
ing arteritis, our percentage of correct diagnoses will improve. Is it 
too much to hope that with our greater knowledge some more satisfac- 
tory mode of treatment may be fonnd? 
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rXTRACR ANTAL HEMORRHAGE 
SydxVev J, Weis.max, B.S., JIixxeapolis, Mixx. 

fhe Department of Patholopy, University of Minnesota Medical School) 

A 1 IJOLOGlbTJS have observed at the autopsy table that in eases of 
intraeranial heinorrlia<>e tiiere is often a iiiarkecl pnlnionary edema 
and congestion. Many theories have been advanced, but as yet there is 
no unanimity of opinion concerniiig tlie basic cause. Tiie purpose of 
this study is to record the condition of the lung’s in 6S6‘ cases in whicli 
death was due to intracranial hemorrhage. 


IIISTOinCAL REVIEW 


Hess^ found pulmonary edema in cases of brain tumor, epiiei^sy witli 
deatli during a convulsion, various diseases of the medulla, and diseases 
of the peripheral Aaigus. Of special interest is his observation that pul- 
monary edema results from injuries to the central nervous system. He 
reports that Moutier in 1918 was tlie first to notice edema of tlie lungs 
after guiisliot wounds of the head, the edema occurring within one hour 
after the accident, with a slow pulse and a rising blood pressure. Hess 
concluded that the cause of the edema of the lungs was related to both 
the vagus and the sympathetic innervation of the lung. 


Brunn- i)roduced edema of tlie lungs in dogs by section of the vagi 
followed by an intravenous injection of 1 per cent NaCl. He also noted 
that, if he ligatured the pedicles of the kidneys before cutting the vagi 
and giving intravenous NaCl, edema of the lungs did not develop. 

Farber,*^ working on rabbits and guinea pigs, reported results similar 
to those of Brunn. After bilateral cervical vagotomy, the lungs were 
found to be congested and edematous, AVith well-controlled expei-iments 
he demonstrated tliat neither laryngeal paraJysi.s nor alterations in the 
heart were essential to tiie production of pulmonary edema, but tliat the 
loss of innervation of the lungs was the essential factor. LTiider direct 
observation he demonstrated that edema developed gradually and in- 
creased slowly in amount and that congestion jireceded and accompanied 
the development of edema. He foinul fnrtlier that tliere were in the 
rabbit lung strong parasympathetic va.^oconstrictor fibers and weak 
sympathetic vasoconstrictor fibers. From this he concluded that “sec- 
tion of the cervical vagus nerves deprives the i)ulmcmary vessels ot a 
luechanism necessary in fhe adjustments of puimonary vuseuliir dy- 
nainies.” He also eonelnded that •‘assniniiiir some sympatiietie vasoeon- 
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strict or control is left intact — only a weak degree of tone can be 
ent, and apparently in an amount insufficient to meet the demands of 
altered, or even normal piilmonaiy vascular dynamics/* Prom his con- 
elusions on these animal experiments, Parker postulates that neuro- 
pathic pulmonary edema in man is perhaps caused by some disturbances, 
either periplieral or central, in the vasomotor control of the pulmonary 
vessels. 

Benassi^ has reported some interesting* and relevant observations. 
Working with dogs and rabbits, lie increased intracranial pressure by 
injections after trephining and by draining* blood from the carotid 
arteiy to the cranial cavity, in the latter case also performing a bilatei*al 
vagotomy. In both of these experiments the animals died with pul- 
monary edema and congestion. lie cited a few clinical cases of death 
from pulmonary edema after cerebral traumatism, and lie noted that 
there was less edema with an open fracture than with a closed fracture 
and the formation of a clot. Prom his experiments and clinical obser- 
vations, Beiiassi concluded that in certain cerebral lesions the danger 
lies in the lungs and not in the brain, that pulmonary edema does not 
indicate merely trouble with the pulmonary circulation but trouble with 
the general circulation, and finally that pulmonaiy edema in his cases 
was due to a “hj^perepiiieplirinism which ejitails a severe lypertension. * * 
It would seem that tliis last conclusion regarding the ‘ 'hyperepineplirin- 
ism** lacks sufficient experimental proof. 

Much experimental work on pulmonary edema has been done by Moon 
and his associates, approach iiig the problem from the point of vieAV of 
shock. In an early publication''* ]\Ioon concluded that an increased coji- 
eeutration of the blood is a constant feature of surgical or traumatic 
shock, the degree of concentration seeming to be in proportion to tlie 
degree of severity of the shock. He also concluded that the circulatory 
changes, e.g., congestion and edema of the lungs, are not characteristic 
of any particular type of sliock, but are constantly the same in siiock 
fr(nu any cause. ]\[oon** stated further that tlie shock syndrome, as 
produced in any manner, experimental or traumatic, is due to a ^‘dis- 
parity between the A*clume of blood and the volume capacity of the vas- 
cular system.'* He considers traumatic shock as sometimes due to ab- 
sorption of substaiK'es which injure the capillary walls and thereby 
cause an escape of plasma into the tissue spaces Avith resulting lieniocon- 
ccutration and circulatory failure ‘‘whieli are cliaracteristic of .shock.” 
In his experimental work ^loon has found edema of tlie lungs more 
marked when sln^ek develops gradually and death is not immediate; but 
when shock and deatli are rapid, congestion and capillary hemorrhages 
are more prominent than edema. He believes: tliat many case.s of pneu- 
monia secontlary to lesions of the central nervous systeju have tlieir 
<a*igin in this type of circulatory disturbance when neither death nor 
recovery <)ccin*s soon. Further work by .Moou'*-' has substantiated lii.s 
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conolusions as to hemoeoiiceutratiou iu shoi^k and as to the role of shock 
ill the pi’odiictioii of puliuonary edema and congestion. 

All of the w^oi'k on shock done by Moon is condensed in his represen- 
tation of tlie ‘‘vicious circle of shock, showing that injuiy to 
capillaries, capillary atony, hemoeoneentration, and tissue anoxia are all 
iiiter-related in tlie production of edema and congestion and terminal 
pneumonia, i\Ioon^- considers congestion, stasis, and edeiJia tlie essen- 
tial pathologic pattern of shock and tlie initial factors in main^ cases of 
terminal pneumonia. It is of interest here to point out the work of 
Robertson^*^ who has iound that in experimental lobar pneumonia the 
first stage is puhnonavy edema. 

There have been isolated accounts of pulmonary edema resulting from 
various therapeutic measures. Cooke^^ reported a ease of severe edema 
of tlie lungs in a young woman who died fifteen minutes after the in- 
jection of gr. of eserine. Nielsiii and co-workers^-'^ reported twenty- 
six cases of schizophrenia treated with insulin shock in wliicli tliree de- 
veloped serious but iionfatal pulmonary edema. Messinger^^^ reported 
peripJieral vasomotor phenomena, e.g., flushing or pallor, with insulin 
shock treatment iu schizophrenia. 

At the present time it seems that shock, as described bj" illooii, would 
account for the pulmonary pathology seen in fatal cases of intracranial 
lieinorrliage. 

PERSONAL. OnSEUVAVIONS 

From the autopsy records of the Department of Pathology of the 
Univez’sity of Minnesota, all the eases of traumatic and spontaneous 
iiitraci'anial hemorrhage during the years 1932 to 1937, inclusive, were 
selected for study. The following features of each case Aveve recorded: 
sex, age, type of hemorrhage (spontaneous or traumatic), combined 
Aveight of the lungs, pathology of the lungs, and the time interval be- 
tAveeu the occurrence of the hemorrhage and death. As controls 200 
cases were selected at random iu Avhieh the lungs Avere normal and iu 
Avliieh there Avas no intracranial lesion or heart disease. A total of 886 
cases has been studied, Avhieli includes 226 cases of spontaneous liemor- 
rhage, 460 cases of traumatic hemorrhage, and 200 control cases. 

The sex distribution is shoAvu in Table I. In the traumatic group 
there is a great preponderance of males, but both sexes are well repre- 
sented in the other groups. 


Table I 

SEX Bistiubotiox or Cases of IlEUcmuiAaE axd ok Co.vtkol.s 


- 

Spoiituiaeous KemorrJuvge 
Tnuiuii\tic heiuorrluigc 
Controls 

AlALES 

143 

39G 

So 

FKMALE.S 

S3 

R-l 

115 

TOTAL 

40*0 

200 

— 
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111 Table II it is shown that the distribution by age is essentially the 
same in all three groiij^s. Therefore; any diiferenees in the groups can- • 
not be attributed to the induenee of ag'e. 

Table II 


Age Distribution of Cases of Heatorrhage and of Controls 



TRAUMATIC HEMORRHAGE 

SPONTANEOUS 

hemorrhage 

CONTROLS 

NUMBER 

% 

NUAIBER 

% 

NUMBER 

% 

10-20 

23 

5.0 

3 

1.3 

6 

3.0 

20-30 

63 

13.7 

12 

5.2 

22 

11.0 

30-40 

74 

I6.I 

2,0 

8.9 

28 

14.0 

40-50 

S4 

18.3 

45 

19,9 

40 

20,0 

50-60 

84 

18.3 

53 

23.0 

37 

18.0 

60-70 

78 

16.9 

46 

20.4 

34 

17.0 

70-80 

43 

9.4 

37 

10.4 

* 27 , 

13.5 

80-90 

11 

2.4 

8 

3.5 

1 6 

3.0 

90-100 

0 

0 

2 

Q.8 

0 

0 


The purpose of this study was to determine whether edema and con- 
gestion of the lungs are constautl^^ associated with fatal intracranial 
hemorrhage and whether the pulmonary lesions found with spontaneous 
liemorrhage are different from tliose found with tranmatiG hemorrhage. 
The combined weights of the lungs in 460 cases of traumatic intra- 
cranial hemorrhage and in 226 cases of spontaneous intracranial hemor- 
rhage are shown in Table III. It is seen that practically no differences 


Table III 

Combined Weights of the Lungs in All Cases of Intracranial Hemorrhage 

AND IN Control Cases 


COMBINED 
WEIGHT OF 
THE LUNGS 

TRAUMATIC 

SPONTANEOUS 

control 

NUMBER 

% 

NUMBER 

% 

number 

% 

100-200 

0 

0 

0 

0 

0 

0 

200-300 

0 

0 

0 

0 

1 


300-400 

0 

0 

2 

0.9 

16 

s.o 

400-500 

4 

0.0 

2 

0.9 

48 

24.0 

500-600 

13 

2.8 

1.3 

5.8 

56 

28.0 

600-700 

24 

5.2 

21 

9.2 

38 

19.0 

700-800 

38 

S.3 

13 

5,8 

28 

14.0 

800-900 

44 

9.5 

22 

9,5 

9 


900-1,000 

44 

.<).5 

28 

12.4 

4 

2 0 

1,000-1,100 

49 

10.6 

27 

12.0 

0 

0 

1,100-1,200 

1,200-1,300 

54 

12.8 

25 

11.0 

0 

Q 

39 

8.0 

24 

10.6 

0 

0 

1,303-1,400 j 

3d 

7.6 

11 

4.8 

0 

0 

1,400-1,500 , 

20 

5.6 

9 

3.9 

1,500-1,600 

28 

6.1 

9 1 

3.9 

i 


1,600-1,700 

20 

4.3 

7 ' 


1 


1,700-1, S:)0 

14 

3.1 

9 1 

1 

1 


1,800-1,000 

13 

2.S 


o.»» 



1,000-2,000 


0.7 

s 1 

•>.o 



2,000-2,100 

<> 

0.7 

0 

.) 

i.'i 



2,100-2.200 

(> 

1 0.4 

H 



2.230-2,300 

T 

( 0.2 

D 

0.9 



2,300-2,-100 

0 

0 

1 ) 

0 



2,400-2,500 

1 

460 “ 

! 0.2 

1 100.0 

0 

226 

0 

0 

100.0 1 

200 

100.0 
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exist between (iiese two gi-oups. In this chart there are included the 
cases ill wJucJi there was also a piieiuuoniaj either niacrovscopic or micro- 
scopic. Of significance is a comparison between the weights of the 
iuugs in the cases of hemorrhage and in the control cases. In the con- 
trol cases only 2 per cent of tiie combined weights of the lungs exceeded 
bOO gin, ; whereas, in the traumatic and spontaneous groups 73.3 per 
cent and bS.O per cent, resi)ectively, exceeded 900 gm. hi tlie traumatic 
group 27.8 per cent of the cases with lungs weighing over 900 gin. 
showed piieumonia to .some extent; whereas, the corresponding percent- 
age in the spontaneous group was 32.3. 

In Table IV the weights of the lungs are shown in all cases in which 
deatii occurred within tAvelve hours of the hemorrhage, those eases with 
pneumonia being excluded. Jt is to be noted that the traumatic and 
the spontaneous cases are distributed about equally in the various 
weight groups and that 64.9 per cent of tlie former and 74.6 per cent 
of the latter have lungs weighing over 900 gm., as compared with 2 per 
cent in the control group. In Table V the cases are shown in which 
death occurred within six hours of the hemorrhage. It is noted that in 
64,2 per cent of the traumatic group and in 74.6 per cent of the spon- 
taneous group the lungs Aveighed over 900 gm. 

The question now arises as to how rapidly edema and congestion of 
the lungs develop. There were in the traumatic group 60 cases in Avhich 


Table IV 


CoiiBixED Weights op the Lrxos ix Cases o.p Ixtuacraxial llEMOinniAGE ix Which 
Death Occurred Wituix Twelve Hours (Cases With Pxeumoxu Are Omitted) 
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Table Y 


CoMBiiJED Weights of the Lu.vgs kv Cases of Ixtkacra.vial Hemorru-^e in' Which 
Death Occurred Within 0 Hours (All Casf.s With Pneumonia Excluded) 


COMBINED ! 
\VElGiiT OF 
THE LUNGS | 

TRAUM.N.TIC 

SPONTANEOUS 

control 

number 1 

Yc 

NUMBER 

% 

number 

Vv 

100-200 
200-300 
300-400 
400-500 
500-600 
600-700 
700-S00 
SOO-900 
900-1,000 I 
1,000-1,100 1 
1,100-1/200 1 
1/200-1,300 
1,300-1,400 
1,400-1,500 
1,500-1,600 
1,600-1,700 
1,700-1,800 
1,800-1,900 
1,900-2,000 
2,000-2,100 
2,100-2/200 
2,200-2,300 

o o o j:; S ° ° ° 

0 

0 

0 

1.7 

4.5 

7.8 

9.5 1 

12.3 1 

' 11.7 

12.9 

10.1 

6.7 

7.8 

5.0 

3.4 

3.9 

0.6 

1.1 

0 

1.1 

0 

0 

0 

0 

0 

1 

3 

2 

2 

6 1 

1 

j , 

0 

6 

3 

2 

2 

1 

1 

2 

0 

1 

0 

0 

0 

0 

1.5 

5.5 

1 3.6 

3.6 

10.9 

14.6 

10.9 

7.3 

9.1 

10.9 

5.5 

3.6 

3.6 

1.5 

1.5 

3.6 

0 

l.S 

0 

0 

1 

16 

1 48 

56 

oS 

28 

9 

4 

0 

5 1 
0 

0 

0.5 

8,0 

24.0 

28.0 

19.0 

14.0 

4.5 

2.0 

0 

0 

0 

0 


1 179 

100.0 

1 55 

100.0 

200 

lUO.O 


death oeeurred ^vithiu one hour after the injury. Of these eases (Table 
VI) 56.7 per eent sho\ved lungs weighing over 900 gin. The number of 
spontaneous eases \Yith a time interval of one hour or less is too small 
for eomparison. It appears that edema and congestion of the lungs in 
eases of traumatie intraeranial hemorrhage develop within one hour to 
a point which is later exceeded but little, unless pneumonia supervenes. 

There were 18 eases of spontaneous liemorrhage in which death oc- 
curred in one hour or less. Idle average combined weight of the lungs is 
1,102.7 gui., with 9 cases out of the 18 si lowing a weight over 900 gm. 
One patient in this group lived only twenty-five minutes, but the com- 
bined weight of the lungs was 1,425 gm.. due to a severe edema and 
congestion. 

In the traumatic group there were 28 patients who lived one-half hour 
or less after the hemorrhage. In 17 of these cases the combined weight 
of the lungs was over 900 gm. One patient who lived only twenty-five 
minutes had lungs weigliing 2,050 gm., due to severe edema and conges- 
tion. In 8 of 18 cases in which death occurred immediately the lungs 
weighed over 900 gm. It may be concluded that edema and congestion 
of the lungs develop in most cases of fatal intracranial hemorrhage 
within thirty minutes or one lioui* after the injury. 

It appears probable from tlie foregoing observations that edema and 
congestion of the lungs are contributing causes of death in cases of in- 
tracranial hemorrhage. 
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Table VI 

Combined AYeigiits oe the Lungs in Cases of Tkaumatic Intkacranial Hemou- 
uiiAGE IN Which Death Occuuhed Within 1 Hour 


COMBINED 
WEIGHT OF 

the lungs 

TRAUMATIC 

CONTROL 

NUMBER 

% 

NUMBER 

% 

100-200 

(1 

0 

0 

U 

200-300 

0 


1 

0.5 

300-400 

0 


10 

8.0 

400-500 

1 

1.7 

48 

24.0 

aOO-GOO 

4 

0.7 

50 

28,0 

000-700 

4 

0.7 

38 

19.0 

700-SOO 



2S 

14,0 

800-900 


1S.3 

9 

4.5 

900-1,000 


8.3 

4 ! 

2.0 

1 ,000-1,100 


15.0 

0 

0 

1 ,100-1,2,00 , 




0 



0.7 


0 

1,300-1,400 


5.0 


0 

1,400-1,500 





1,500-1,000 





1,000-1,700 


0 



1,700-1,800 





1,800-1,900 





1,900-2,000 


0 



2 .000-2,100 


1.7 




00 1 


200 

100.0 


CONCLUSIONS 

1. The weights of the lungs in 686 cases of intracranial hemorrhage 
are recorded. 

2. In about two-thirds of the eases the combined weight of the lungs 
is over 900 gm., while in a control group only 2 per cent show lungs of 
this size. The increased weight is due chiefly to edema and congestion, 
and partly to pneumonia. 

3. There is no important dift'ereuce in the lungs in the traumatic 
and the spontaneous groups. 

4. Edema and congestion of the lungs develop to a severe degree al- 
most immediately after an intracranial hemorrliage. 
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PY0XEP11K0S1>S IN CONGENITAL POLYCYSTIC KIDNEYS^' 


Alueut E. OoLn^rrKix, axd Bkx Klot;!:, B.A., ^LD., 

(Fi-om the Department o/ Oeni/o-Crrijuin/ Surgery, Sinai Dospital) 

r^OLlClSllC diseiiiie of tlio kicluevi^ with sufficient fvequeuev 

to place it in the class of not uneonuuou diseases. Necropsy sta- 
tistics support this view. Davis^^‘ reports a collected series of 67 cases 
of polycystic renal disease in 23,900 necropsies; Oppenlieinier.^'* in two 
series, reports 27 cases in ^,06*0 necropsies ; Braasch and Scliacht,^ 9 
cases in 9J71; Ward,--^ 40 cases in over 14,000; Spencerr^‘ 7 cases in 
1,600 necropsies. These reports show that polycystic kidneys occurred 
150 times in 56,731 necropsies, or an iiicidejjce of 1 :37S. Stated more 
realistically, this disease occru’s in a ratio of 1 :3,500 in 220,000 hospital 
admissions and 1 :3,253 in 680,000 admissions accordin*r to Oppeuheimer 
and to Braasch and Scliacht, respectively. 


Braasch and Schaclitp however, report a very hi^uli incidence of in- 
fection in these diseased kidneys; namely. 94 per cent in 193 eases; 
Oppenheimer^^ in 60 cases finds “50 per cent of the cases showed some 
degree of mild infection as determined by tlie urinary findings ndiilc 
32 per cent showed definite pus in the urine/’ In a clinical observa- 
tion of 31 cases, 27 of wliicli came to operation or autopsy, Cummiug‘‘ 
fouiid pus and blood in the cysts of 19 (61 ihu* cent). Davis states 
that in polycystic kidneys of adult life, especially after tlie age of 40 
years, SO per cent developed iieiuorrhuge or infection or both. Many 
other reports of one or more cases are to be found with varying degrees 
of infection. TJm extent of tlie infection is usually reported on the 
basis of the microscopic examination of tlie urinary sediment. These 
findings are stated customarily in general and in indefinite terms; for 
example, occasional to many white blood cells; wliite blood eells in 
clumps or large (piantities; mucli pus; variable number of pus cells; 
numerons pus cells; three-plus pus, etc. Such reports are meant to 
coiivev the degree of the existing urinary infcidion ; they do not neces- 
sarilv give the associated local patliologic extent of the infection. The 
(\etvvees of infection in polycystic Ividiieys have heeid ' divided info 
three main types: “In one type there is found pyelitis, pyelom^phritis. 
or infected hydronephrosis. A second type is purulent inf (‘ct ion ioeah 
ized to individual cy.sts. A third type is a diiriise iidVction of tlie 
residual parenchyma us well as the cysts with occasional complicating 
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perforation and pez'inephric cib^^cess, Unless this additional infoiina- 
tiou is given, the iucideuee of infection in polycystic kidneys, severe 
and extensive enough to be termed pyonephrosis, is more difficult to 
determine/*' 

We wisli to discuss in t]u>s report those individnal cases of mteetion 
severe enough to inclnde two or three of the above-mentioned arbitrary 
groups which, as a result, would bring up for consideration the ques- 
tion of surgical intervention. When the iaboratoiy data and the 
clinical course of the patient strongly point to the existence of such 
extensive pathologic involveznent, Ave then consider the case as one 
of pyonephrosis. Young-^ states that ‘Svlieii a distended kidney pehds 
contains pus it is known as a pyonephrosis, but the term is not exact, 
since there is no definite point of distinctioii between it and a slightly 
infected hydronephrosis. The interior of the pyonephrotie sac is irreg- 
ular in shape, owing to the distention of the A^arious calyces to com- 
municating abscess cavities, or even to eomnuinications with the peri- 
renal tissues, so that its proper drainage througli the ureter or through 
an incision is often impossible. Such cases lead ofteji to intoxication 
or septicemia.” 

It is stated- that ^‘suppuration is rare” in congenital x:)olycystic 
kidneys and from tlie few case reports (Table I) found in the more or 
less recent literature one would be led to subscribe to this view. On 
tlie contrary, the reported very high incidence of infectious in poly- 
cystic kidneys Avonld lead one to belicA^e that these kidneys are quite 
susceptible to infection and. as a result of sucli susceptibility, a state 
of pyonephrosis should be apt to develop more frequently than the 
reports indicate. It is because of tliis belief and because of the desire 
to re-empha.sixe the seriousness of infection in kidneys, already poor 
in function or inadequately able to take on this additional burden, 
that we wivSh to report three cases of pyonephrotie polycystic kidneys. 

One of us (xV. E. G.) has encountered and examined twenty-nine 
cases of polycystic degeneration of the kidneys. Tlie disease was bi- 
lateral in all cases. Tliis was proved by operation, necropsy, or un- 
ecpiivocal bilateral pyelograpliic findings. Three, or 12 per cent, of 
these had undergone pyonephrotie changes on one side and necessitated 
surgical intervention, and primary nepJirectomy was done in each ease. 
Itejief of complaints and general improvement were obtained in all 
three cases. 


('ASK 1.— N.K., UKilo, barher, lust st-tMi in tlio out patient aepartmeut of Sinai 
Ho.'jpital, Marcli CO, 1025, ^vl»en lie wufi 'M rears olti. He was eoinpluiniiig of puin in 
lower hack of about nine months' ^juration. No urinary symptoms e.veopt an m-- 
voUUn^ one time at nijilu. Voided urine showed I to 5 white blood eelLs 


papt-r was propaiv<b DavivJ AL Davis 
expresse.s idiuself on the puthohi^jlc iuc.xaeine 
now I'onnnonly useih 
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and an occasional red blood cell to liigli-pou'er Held; slight trace of albumin. Total 
intravenous phthalein revealed 42 per cent in sixty-Hve minutes. Cystoscopy at this 
time revealed 8 to 10 white blood cells to high-power Held from the left kidney ; right 
kidney urine was negative. Pyelogram of left side was read by roentgenologist as 
normal pelvis and calyces. Intravenous phthalein appeared in four minutes from the 
left kidney and gave 7 per cent in one-half hour; 23 per cent was collected trans- 
vesically during the same time. He received repeated lavages of left kidney up to 
October, 1925. In September, 1920, his urine was reported clear. He did not return 
to clinic until July, 1928, when he complained of voiding bloody urine at intervals 
for the previous three years. Cystoscopy now revealed blood coming from the left 
ureter. 



Fiff. 1. — Case 1. Right pyeloureterogram taKen in 1928 ; the left taken in 
These show typical bilateral pyelographic findings in polycystic kidneys. Here the 
right kidney pelvis appears more dilated, but this is a later picture than on the left. 
The left kidney was removed. 


The patient was admitted to the Sinai Hospital Medical Service on Aug. 7, 1928, 
and complained of pain in right side. Three Aveeks before admission he had a 
painless hematuria. Bight days before admission he had severe cramps in epigas- 
trium; these later localized under right costal margin; deep respiration tvas painful 
and this was still present. In last few days he had no nocturia and was voiding 
much less urine. He had been having frequent headaches Avith occasional dizziness 
and slightly impaired vision; frequent epistaxis in past eight months; occasional 
edema of extremities and eyelids; anorexia for past three Aveeks; no nausea or 
vomiting; chronically constipated. The family history Avas noncontributory. In his 
past history he had had typhoid feA'er and typhoid osteomyelitis of spine at age 
27 years; pleurisy at 35 years of age; hemoptysis, eighteen years ago. H^ow stated 
he had nocturia two to three times for eighteen years. IVas told by insurance 
company nine years ago that he had kidney trouble. Married eighteen years; three 
children living and well. IVeight Avas 130 pounds in 1927 ; present, 160 pounds. 

ExamiiiatioTi on admission reA'ealed the following; Temperature, 99.8“F.; blood 
pressure, 136/90; abdomen negative, neither kidney palpable; external genitals 
normal; prostate normal, Hgb,, 90 per cent (S), R.B.C., 4 million; 10,800 

Avith 73 per cent polymorphonuclears. Urine slioAved specific graAuty of 1.005 to 
1.010; albumin, three plus; sugar, negative; microscopic examination of centrifuged 
specimen showed many AV.B.C. Avith clumps, R.B.C., and casts. Intrar^enous phthalein 
showed 10 per cent in first hour and 5 per cent in second hour. Blood Wassermann 
negative; blood urea, 92 mg. per cent. 

Cystoscopy and retrograde i>yelograpliy of right side (Fig. 1 ) revealed some 
olougation of pelvis and calyce.s dilatation and blunting of tlie calyceal en.ls, and 
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a real right angulation of the ureteropelvic juncture. Both kidney shadow's were 
enlarged. Re-examination of the left pyelogram taken in 1925 revealed findings very 
similar to the above except the right angulation then \Yas not so marked. Diagnosis 
of bilateral polycystic kidneys with pyonephrosis on the left \Yas made. 

On Sept. 4, 1928, a left lumbar nephrectomy \Yas performed under gas-ether 
anesthesia; convale.sconce was smooth. 

Gross Pathology . — Specimen consists of a kidney measuring 20 by 51.5 by 9 cm. 
(Fig. 2). It is covered with numerous cysts on the anterior and posterior surfaces. 
Those on the posterior surface aie move numerous and vary in size from 2 mm. to 
2,7 mm. in diameter. On the anterior surface the cysts are more numerous at the 
lower and middle portions. The ureter measures 3 mm. in diameter. It appear.s to 
be normal. The pelvis is intrareual. There seems to be a separate vein going to the 
superior pole. Tliere is a separate group of vessels going to the lower and niiddl? 
portions. On cross section (Fig. 3) there are numerous cysts present throughout 
the entire substance of the kidney, through both the corticjil and medullary portions. 
Sonie of the cysts in the cortical and medullary portions are hemorrhagic and con- 
tain a hemorrhagic -like fluid. The pelvis is normal in size but shows some elonga- 
tion, particularly at the middle and teiminul portions; the calyces are markedlv 
elongated. The walls of the pelvis are rather thick and show numerous areas of 
hemorrhagic infiltration. Tlrere is little or no renal parenchymatous tissue visible. 
The cysts appear to he separate and distinct and eacli is lined by a thin wall. 

Microscopic Pathology . — Section 1, consists of a structure which is divided up 
into cysts. These are lined by an epithelium, cuboidal in shape, in single and mul- 
tiple layers. The cysts vary in size. There are numerous small ones, and occasional 
remains of tubule.s lined by similar epithelium. Occasionally, there are casts present 
in these tubules. The cysts tlieniselves contain material which resembles serum. 
Occasionally there is fresh and old hemorrhage and phagocytic cells containing blood 
pigment. 

To prove definitely that the disease was bilateral in this case, the right kidney 
was explored Sept. 21, 1928, through a short lumbar incision. A typical polycystic 
kidney n-as found. Convalescence again was uneventful and patient was discliai-ged 
Oct. 2, 1928. On Oct. lo, 1928, his plithalein was 15 per cent in seventy-five mimites; 
Nov. 14, 1928, it was 10 per cent in sixty-five minutes; Jan. 2, 1929, it wa.s 9 per 
cent in sixty-five minute.*''. He was seen in tlie follow-up clinic Dec. 1, 1929, where 
it was reported that he had gained 12 pounds. He had nocturia one time, voided 
four to five times during the day. There were no other symptoms. Both wound.n 
were well healed. He was seen once more and then failed to return. He died at 
home Feb. 11, 1931, after three days of complete anuria, almost two and one-half 
years after operation. 


C.V.SE 2.— A.E.U., single male, aged 24 years, wa.s first seen Aug. 14, 1933. Com- 
plained of pain izi right side and back. Family history was noncontributory. Past 
history revealed auto accident nineteen years ago; xmtieut struck on right side with 
u baseball about seven years ago; tonsillectomy, 1932; grippe, 1934; frequent Ivead 
colds which intensify symptoms of present illness; fractured right ankle one vear 
ago. 


^ Prf'.sent Ulnes.s'. Six years ago had peculiar pain in right abdomen and back. 
Pain relieved by pressure and by lying down. Pain not sliarp and at times radiated 
to root of penis. Certain foods brought on the discomfort as did frequent head 
♦•olds, .Vppendiciti.s was considered I ut changed to kidney trouble. At that time he 


was ey.stoseoped about twenty-five times, with relief after each treatment. No treat- 
jncut in past five years, during which time he had felt fuirlv well. At pre.^^ent he 
luus an occa.sional annoying feeling on the right side. No urinarv frequenev. No 
nocturia, nrgemw, he.siiancy, or hematuria; no stones passed: no nau.^ca or vonutimr. 
y H'sent weight, UiO poumls; no recent loss. 
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f Icidney 
«Ofi^t,ve. examination relilr^ J! rt genitals .ere 

to I.,gi,.p„„,, fc,, „,,,« J“; 100 w,B,c„ ,,i„, 

gdnisms. Blood pressure, 110/70. ‘ " stain revealed no 

Plain x-ray showed rinlit kirhto,. ? 

nonual bladder findings e.xcept for sonrrSuef ’• 'cvealed 

catheter passed up each side witlmut obirue ti!.’ ‘'“"'I « 

negative for pus cells; right kidnev mi, v i ?' ^'Xlney urine clear and 

cella. Capacity right kidney pell n as oL 1'“=* 

showed pelvis markedly dilated and dilated and hi'' t n>-eteropyelogran, 

tissue. Ureter was dilated in some places with little cortical 

weks later showed no dye fro.n the ri^kt lihL" \ phthalein two 

« ney m twenty minutes. Operation was advised 

«‘C nght-sided pyohydrone- 




Fig. 4.-^Case 2. Retroj 


Fig. 


and reduced amount of corticaf dilatation of pelvis and calyces 

in on oU.erwiJJ 'I,'' S S?. kUInc A 


":“*=• r"- I--.? v^»iCHi4* usis in an ot}ipr\vi«rt ? - V ** mu i igni 

absence of all pyelographic findings usually warranted. Note the 

Fig. S.—Case 2. An enlargeoi Jeff Tnt! ‘"'’‘"f icwistic of poiycystic idUncy.s. 
to be noted here in a man only 24 •s''of“?-c' co'yecs uro 

flcient to niake tlie diagnosis of polvcvstic Jddnev findings were considered .suf- 

a polycystic kidney on the right side fu tl ennnre ‘,'i“ nP«'-d“'nn revealed 

right kidney was palpable and nodular.’ ^ years iiostopuratively this 

On Nov. 22, 11135, under gu.s-oxygcn ane..tl.esia. a right ncplirectomy w»,s per- 
formed through u lumbar incision. I„ addition to being pyoncjilirotie, the kidnev 
was polycystic. Convalescence was uneveatful and patient iva.s discharged from 
hospital on Dec. S, laio. In the hospital the siiceific gravity of urine ranged from 
I.OIS to 1.020; albumin, one plit.s. Postoperative urine .hIiowimI 1 to ti \Vl!C to 
high-power liold and no ll.B.C. or ca.sts. Blood urea wa.s ::() ing. per cent on ad- 
mission and 3.3.5 mg. per cent on diseliarge. The highe.-t was I!! mg. p,,r eenf on 
the first postoperative Jay. 
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Gross Pathologij. — Specimen consists of a kidney measuring 12 by (i by 4.5 cm. 
(Fig. d). The kidney presents numerous large and small cysts, elevated and choco* 
late in color. The largest cyst is about the siije of a walnut and the smallest is about 
the size of a pinhead. The cysts are on both surfaces. The pelvis is extrarenal and 
measures 7 cm. in diameter. The ureteropelvic juncture makes its exit in a normal 
fashion and is apparently in a higher position than usual because the pelvis below 
this juncture has a poucli-like shape. Tlie pelvis contains purulent urine. On bi* 
section there is a discharge of some purulent urine and also some clear and chocolate- 
colored fluid. The pelvis is considerably dilated and the calyces likewise. The 
mucous membrane of the pelvis is smooth for tire most part. The entire cortex is 
replaced by large and small cysts rvhich do not seem to communicate with the calyces. 
There is no evidence of any normal cortical tissue. There is no visible perirenal 
fat. On incision of the pelvis down to the point of the ureter, it is observed that 
there is no stricture present but just a narrorving of the ureter, which, when opened, 
measures 7 5 um. 



-Case 2. 
after 


Drawings of tiie right pyonephrotic polycystic kidnev during and 
i‘ its removal. Details are given in the pathologic I'eport. 


d/fV/o^’copm Pathology. Section 1 is that of kidney showing many tubules \YliicU 
coiituiii polymorphonuclear exudation. The epithelium of tlie convoluted tubules 
shows almost complete destruction. There are several circumscribed areas of abscess 
formation lu the interstitial tissue. There are numerous round cells throughout and 
a number of ey.stie areas containing mucoid material. 

Section *i from the pelvis of the kidney shows numerous round and spindle cell 
mtiUrations througliout the muscular coat. The mucosa is absent. There is a small 
circumscribed abscess pre.^eut in tlie museularis. 


On Jim. S, pyelo-nuu of loft ki.lney ^vith 25 o.e. of skiodnn vovealod verv 

...uoli olonsuttou of i.elvis imd onlyoos tvUU no diUuatiou of tUc uretor. Diagnosis 
ol polycystic kidney was made (Fig. o). ^ 



i=UHGEJn' 


7;i8 


He Avas last seen January 5, 19;)0 .^nd he Vi°T'\T' '““'‘'P""®'' 

'-St weight, 170 pounds.' Urine was v n^w f ' '' =“ '-• 

l.OOil; albumin, slighte.st pos.sible traee and n!^h;',o.i!r‘- specific gravity, 

elements. Intravenous phtlmlein slmwed cn “egative for cellular 


to. oisht ,1.,,; F,„,„ ^ "* o».i u,i„.,,y f, 



JFig. 7-- 
ilater; 
kidney. 


Bltatera, rlg^f 


it was nom-ontributoiy. (bv.^ont illness he-an A|)ril UK Um, when lu* iVJt timi and 
weak while working and laid anorexia. Two days later he left work and has nol 
returned because of chills and pains ainl aches all over. Soon luul pain in right 
lower back. Iteinained in bed for few days. On April 17, he deveIoj|)ed a severe 
sore throat with fever and was isolated in another liosj)ital for three da vs be- 
cause of suspected diplitlioria. About three weeks before a^lnii.-sion, he noticed 
swelling of ankles and cloudy urine. For past eight days he has lja<) urinary fre- 
quency, voiding at on.^^et as often as twenty times during tfie day and four to five 
times at night, ife lias lost .'hi [)onnds in weiglit in {last month ; average weigld, Il»d 
pounds. Xo liematuria, dysuria, or nausea or vomiting. Kxaminatioii icvealed a 
tall man, looking ehronica I ly ill and sliowing evidence of los.s of weight. The right 
kidney was barely palpable; tbe left was nodular ;tnd oxteailed down to the •♦rest 
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of the ilium and almost over to tlie umbilicus and it ^vas not tender, Tlie external 
genitals and prostate were normal. Blood pressure, 110/70; blood urea, 48 mg. per 
cent; specilie gravity of urine ranged from 1.001 to 1.013; albumin, two plus. 
Voided urine microscopically showed many pus cells with clumps, occasional red 
blood cells and cast and cocci ou staining. Intravenous phthalein showed 10 per cent 
in the first hour and 20 per cent in the second hour. Cystoscopy Ylay 29 revealed a 
normal vesical orifice and bladder. Urine from right kidney showed 1 to 2 IV.B.C. 
per high'power field; urine from left kidney revealed large quantities of pus with 
clumps. Culture of urine from each kidney revealed Staphylococcus albus. Intra- 
venous phthalein appealed from the riglit kidney in nine minutes and 10 per cent was 
collected from this side in fifteen minutes, but none appeared from the left during 
the same time. Retrograde pyelogram with 25 c.c. of skiodan on the right and 30 
c.c. on the left revealed bilateral elongation of pelvis and calyces, some dilatation of 
pelves and calyces, and right angulation of ureters, more marked on the left (Fig. 7). 



Eig. S. — Case 3. Surface view of a typical polycystic kidney. 


I omperaturo wont up to 102®F. daily until IXay 20 when the highest %Yas 100® 
up to time of operation. 

On June 5, a Ipft nopliroptoniy was done through a lumbar incision. Tlie 

vena eava was torn and sutured. A small piece of adrenal was also accidentallv 
removed. 


lor the first postoporativo week the temperature ranged between 100 and 102® and 
t »eu returned to normal and remained so. The highest postoperative urea was 83 
per cent. 

Cro.M I'utholopy.— Specimen consists of u loft kidney weighing 1,105 m<-. and 
iiu.i»uring _.l y i.i by It) cm, (Fig. .S). It is irregular in outline. For the most 
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pait, it is seuiisolid in consiiiteiicy, Shining through the capsule are seen numerous 
cysts of various sizes, shapes, and colors. On bisection (Fig. 9) there is a discharge 
of thick, foul-snieUing pus from the upper pole. This is observed to be coming from 
several cysts that do not seem to communicate with the pelvis or the calyces. Kumer> 
ous cysts can be seen bulging in the pelvis and calyces but not directly communicat- 
ing with them. For an area of 5 cm. in the lower pole of the kidney there is marked 
degeneration of the tissue which seems to have undergone infection and necrosis. 
The pelvis and calyces are both dilated and elongated. 

^icToscopiG J^atholofjy ^ — Section is that of kidney showing marked degenerative 
changes throughout. There is necrosis of the tubular portion of tlie kidney and 
replacement by leucocytic infiltration. There is modification of the glomeruli with 
atrophy of the tufts and bloody extravasation in them. There is marked dilatation 
of the tubules and their lumiua contain casts of pus and epithelium. In the tubular 
portion there is marked edema and replacement of the necrotic tubules by polymor- 
phonuclear and red blood cell exudation. Other sections showed a similar picture. 



Fiff. 9. — Case 3. 


The picture of the pelvis and calyces resembles (hat shown in tin* 
pycloj^ram. See pathologic report. 


On diseliarge Jane 27, his voided urine was still full of pus. The blood 

pressure was 122/7S; there was only slight tinkle edema and ho felt much s ronge . 
The patient was again seen on May 1, WHS. Jl-.is been working. He felt line 
1 looked fine His weight was IdO pound.-. He had no urinary IreciueUey a ' 
““iv ^ ota-ioual single voiding at night, no pain. The right kidney was now 
"1 at the utnbilieus and small nodules could be felt. There wtis ir herniation 

L operative site. Blood pressure wtus 105/50. Voided urine: specific gravity, 
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1.016 j albumin, very faint trace; microscopic examination of centrifuged specimen 

showed 50 to 100 W.B.C. to bigli-power field. 

He was last seen Jan. 20, 1930, two and one-half years after operation, and 
was in good health except for ''catching^' frequent colds which lasted longer 
than usual. His weight was stiU 160 pounds and his blood pressure was now 
114/90 mm. Abdominal examination revealed the right kidney easily palpable 
and nodular below the right costal margin; on deep inspiration it could be felt 
3 U 3 t below and lateral to the umbilicus. Voided urine was yellow, cloudy; specific 
gravity, 1.010; albumin, faint trace (an increase); microscopic examination of 
centrifuged sediment showed only 25 to 50 W-B.C. with small clumps per high- 
power field, rare B.B.C. and rare granular cast. Intravenous phthalein revealed 
32 per cent in sixty-five minutes. 

The symptoms, signs, and various diagnostic points are quite familiar 
to all, but a brief review is in order because of some of the important 
differential diagnostic points. In the history of these patients one is 
impressed with some few symptoms and signs that are of extreme 
importance. They are as follows; 

A. History . — 

1. Pain: This is described as a dull ache, discomfort, or pressure 
pain; at times it have been sharp. This symptom alone will not 
aid in differentiating from renal tumor, passage, or presence of blood 
clots or calculus, etc. 

2. Symptoms of Eenal Insuficiency : Headaches, dizziness, digestive 
disturbances, edema, urinary frequency day and night, loss of weight, 
weakness, etc,, will cause one to differentiate this disease from the 
different nephritides in young adults and chronic cardiovascular-renal 
disease in older individuals. Bilateral renal enlargement (manual or 
x-ray) strongly favors polycystic kidneys. 

3. Hematuria: This is a very common sjuuptom (frequently the first 
s^miptom) and in the presence of an enlarged nodular kidney should 
make one suspicious of this disease ; if both kidneys are palpable and 
nodular then one should he more than suspicious. The presence of 
hematuria always calls for an explanation, even if repeated attempts 
and exhaustive studies are necessary. 

4. Pyuria: The presence of a few pus cells coming from one or both 
kidneys is indicative of an infection but not of a true pyonephrotic 
condition, which is less common. 

5. Enlargement of xihdonien: If it is at all noticed by the patient, 
it will be noticed as a rule on one side. Examination, however, will 
disclose this mass to be distinctly nodular but not especially tender 
mdcss extensive infection is x^resent. 

B. Liihoratory , — 

1. Blood Pressure : Ibis may be either high, low, or normal. The 
Inslier pressuros ouu bo taken as an index of tlie seriousness of the 
renal involvement, but the normal pressures do not preclude this. 
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2. PhthaUin ; Depending upon the pathologic extent of the disease 
and the time of life at which it is first seen, the percentage of function 
will vaiy, A low phthaleiii is the usual finding but almost normal and 
even traces only may be found. Tiie appearance time is delayed with 
more extensive renal damage. 

3. Blood Tired: Like the other data, this may also be normal or 
elevated. When elevated, the urea level may reach the heights usually 
seen hi other common forms of renal damage, such as the nephri tides. 
In polycystic renal disease there is no correlation between the blood 
urea level and the percentage ot phthalein excreted. 

4. Vrindvy Examination : Characteristic is a consistently very low 
or moderately low specific gravity which, however, nia^^ be high. 
Albumin is most frequently present in traces. Microscopically^, red 
blood cells and casts are frequently seen but by no means constantly. 
As already stated infection as evidenced by pus cells is a very frequent 
finding but as a rule not iu large quaiitities. 

5. Pi/elogranis: This, by^ far, gives the most conclusive information. 
Should there be suspicious findings on one side and sliould the other 
side show tyyical findings, the diagnosis is then certain. The tyq)ical 
findings in uncomplicated pofvcy’stic renal disease arc normal sized or 
slightly^ dilated pelvis and caly^ces; right angulation at the uretero- 
pelvic juncture with ureter pushed medially’; elongation of tiie pelvis 
and caly’ces; flattening and broadening of terminal caly’ces; absence 
of clubbing of terminal caly’ces. 

The more seriously’ affected side may’ show more marked dilatation 
of the pelvis and cah’ces and because of the presence ot a large abscess 
may’ be mistaken for simple py’onephrosis. Should, however, bilateral 
py’elo grams be taken, this differential point will be observed (Case 2)» 
Similarly% neoplasms may’ confuse the py’elographic i)icture, but there 
is little chance of error with bilateral pictures if one bears iu mind 
the rare occurrence of bilateral neoplasms. We do not hesitate then 
to make the diagnosis of uncomplicated poly’cy’stie renal disease when 
we find evidences of renal insufficiency’; bilateral, irregular, renal 
masses; bilateral, typical, or almost typical pyelograms. The diag- 
nosis of pyonephrotic poly’cystic kidneys will be discussed under the 
differential diagnosis. 


DIAGXOSIS AXD DIFFEKEXTLVL DIA(JXO.SlS 

Beca\ise of practical diagnostic importance, it is well to remeinber 
that this disease is congenital, always is bilateral, aiul may muuite.st 
itself iu infancy, at or soon after birth; these iutiuUs promptly die. 
Most commonlv the condition is not manifested until adult lite iu the 
third fourth, W fifth decades. Patients presenting themselves in 
these' decades have been arranged*'^ in groups a<'conljng to tlie mode 
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in which the disease makes itself apparent ; i.e., in one, there appear 
sudden, acute, and severe signs of renal insufficiency with more or less 
prompt death; in another, most commonly recognized clinically, one 
finds signs of renal insufficiency in palpable, bilateral, nodular kid- 
neys; in the third group, the cardinal signs of renal tumor are present; 
namely, pain, tumor, and hematuria. 

The most common conditions which must be differentiated from poly- 
cystic kidneys are: ( 1 ) chronic nephritis, ( 2 ) bilateral renal neo- 
plasms, and ( 3 ) unilateral or bilateral pyo hydronephrosis. 

We are particularly conceimed in this paper with the last group and 
we shall confine our discussion to that group. 

In the diagnosis and differential diagnosis of p yon ephr otic polj^cystic 
kidneys one will necessarily first make a diagnosis of polycystic renal 
disease, depending upon histoiy, low specific gravity of the urine, the 
decreased phenolsulphonphthalein, the increased blood urea, and finally 
the typical bilateral pj^elograms as already described. These points, 
plus the presence of a pjmria from one or both kidneys, further dis- 
torting the pelvis or cal 3 ^ces, should make the diagnosis simple. One 
should become quite suspicious of p3’’onephrosis (infected h3alronephro- 
sis) without polyc 3 ^stic renal disease when in the pyelograms (retro- 
grade) one finds: (a) an iiTegularit3^ in the pelvis or in a cal3^x to- 
gether with a dilatation of either or both of these areas; (b) an absence 
of an elongation of the pelvis and cal3"ces; (c) an absence of the medial 
displacement of the ureter. Should these data, siiggestive of p3mne- 
phrosis, be obtained on one side and data t3"pieal of uncomplicated poly- 
c3^stic kidne3^ be found on the other side, then the diagnosis of pol3^- 
C3^stic renal disease must be made because this disease is alwa3^s bilateral. 

Confusion, however, is most apt to arise when the above-mentioned 
data suggestive of p3'onephrosis are found iii both kidne3"s. Here 
again the diagnosis of bilateral pol3^e3^stic kidne3^s should be given 
first and foremost consideration because this disease is of much more 
frequent occurrence than is bilateral p3miiephrosis in otherwise normal 
^ kidne3^s. When this perplexit3' arises, it should result from the inter- 
pi*etation of retrograde p3’eIo grams ouh*. Renal exploration ma3" be 
neces.saiw to prove conclusivel3" this differential point. 

Treatment . — It is commoiih’ stated tliat tlie treatment of luieompli- 
eated pohxwstic renal disease and those cases complicated b3' mild 
infection, bleeding, or pain as a rule must be conservative. This will 
be confined to repeated catheterizations, pelvic lavages, rest, and re- 
peated blood transfusions. With this we agree. We feel that it is 
also conservative to establisli our temporaiy nonuriuaiy iiephrocuta- 
neous fistulous tract in some cases wliere the complaints are essen- 
tiall3' those due to pressure b3’ tlie growth of the cwsts. Tliere is no 
such common ground wlien it comes to the surgical treatment of the 
sevevel^v infected and very |)oorly functioning polycy.stic kidnev. 
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Meltzer^’^ in 1929 reported 111 cases of surgical polycj^stic kidneys 
collected from a questionnaire sent to members of the American Uro- 
logical Association. Ten different procedures were done in these cases, 
ranguig from exploration to nephrectomy, the latter being performed 
ill 53 per cent of the cases. Lowsle}^ and Beer in discussing this paper 
express the opinion that the less one does surgically to those patients, 
the better off they are. One report^ in Avriting of infected polycystic 
kidnej^'S states that there is no greater mortality if one does not operate 
and that nephrostomy in normal polycystic kidneys gives a 45 per cent 
mortalit3^ 

Manj^ urologists^' consider surgical intervention necessary 

and even mandatoiy in some cases of severe infection and in cases of 
persistent, prolonged bleeding or anuria. We wish to subscribe to 
this view. Chevassu,'^ in his collected series of 88 cases of suppuration, 
found that priniaiy neplirectony^ yielded onl}^ 16 recoveries in 25 eases 
and only 3 of these were still living four to ten ^’’ears later. In cases 
of pyonephrosis it might be more conservative to do a nephrectomy 
early before the infection extends inarkedl3^ be3"oud the confines of tlic 
kidne3’' and before the patient vitalit}^ is excessivel3" lowered. 

A few cases requiring more than one operation were encountered 
in this review. In the last analysis, each case of poU^eystic p3mne- 
phrosis must be carefull3^ studied from all tlie data available and each 
will call for keen and mature surgical judgment. At best one cannot 
hope for too promising remote results. It is still true as Clairmont^ 
stated iu 1925 that in cases of bilateral pol3^c3"stic kidne3^s there are 3"et 
no dependable indications for nephrectom}" or for conservative inter- 
ventions, based on thorough functional tests. 

SUMMARY AN'D CONCLUSION 

A review of the recent literature on p3muephrosis in polyc3^stie kid- 
1163^5 has been made. Fourteen cases witli sufficient data to warrant 
such a diagnosis have been found; we add three of our own. 

From this review and from our o^vn experience, we are of the oj)iiiion 
that some cases of p3"onephrosis in pol3’C3'stic kidne3^s urgently deinand 
surgical intervention and at times this must be a nephrectony. We 
also feel that probabU'* better immediate results would be obtained it 
uephrectony were dojie earlier. Some of the poorer results might be due 
to dela}^ At best we can onl3" hope to improve the immediate situation. 

Each case must be careful^" studied on its owji merits. Jt them re- 
quires calm, keen, surgical judgment more urgenti.v probah^v tlian iwy 
other renal disease requiring surgical intervention. 

To be on common ground, there is need for unitorm classification 
of the lesion commonly termed pyoneplirosis. 
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.^lAM.MAKV’' OLAND* 


OF THE 


.fo-siu-u M. .Mim.ku. and Wimjam Cai!I‘Knti;i{ ^IacOakti-, M.D., 

KoeuK.sTi:u, Miss. 

t/if Mttt/o Ftunuhtioix ami tJtr Vhraon af Vathology, The Mayo 

Cihiic) 

pKI^HAPS funvhcre in the realm of surgery has tlie ciassificutioii ot 
^ disease entities or the pathologic nomenelahire of diseases been more 
misleading and eon fusing than in the ease of the inaiuinary gland. It is 
true that since the turn of the century the ineroase in elinieal and micro- 
scopie research has disfjclled to some e.Ktent the almost Stygian darkness 
in which the pathologists of lliat era found themselves in regard to this 
vsubjcct. Carcinoma of the breast, with its varied patliologie picture, has 
been given an almost standard nomenelaturo. In contrast, siU'coma of 
the siuue organ enjoys ahnivsl as many classifications as there are anthoi's 
to describe them, and the relation hetweeu pathologic ty])e and clinical 
course is still soniowJiat obscure. A tliorougli review of most of these 
articles still leaves tlie reader in a qiiandazw whezi an intez-p rotation of a 
eonzplex term that designates a speeilze type of mesoderzizal maligzzancy 
is involved. The lack of good eritevizi for diagnosis and the use of the 
term ^^sarcom^l'^ as a catch-all for all tumors not distinctly epithelial in 
nature are two of the main reasons for this confusion. As usual, medical 
terminology has far from kept pace witli medical progress, and contem- 
porar}^ pathologists and surgeons are .still employing an areliaic nomen- 
clature. 


Althougli a confusing terminology has beeiz used, eonsidez’able interest 
in sarcoma of the breast has been made manifest. Among the earliest 
references to a maznmary neoplasm, which probably was sarcomatous in 
nature, was that of jMorgagni, who has given us, iji his letters, an en- 
gagingly conzmunieativo description of tlzis pathologic entity, which was 
present in the breast of a Paduan nun. During the nineteenth cezitnry, 
iirticles in which one or more cases were reported became increasingly 
frequent. The '^ossific and cartilaginous tumor of the bz’east'^ descz’ibed 
by Cooper has long been a favorite reference in articles concerning 
saz’coma. 

The embryology of the structures that give origin to these tumors is of 
some interest. It will be recalled that the mammary gland is a result of 
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the developmeut of ectodermal and mesodermal elements. The begin- 
nings of the breast are first seen at about the third month of intrauteiine 
life when a number of ectodermal invaginations are found along the 
milk ridge. Ducts and acini are derived by a process of differentiation 
from the latter ; whereas, the mesodermal contributions are the connec- 
tive tissues, fat, smooth muscle, and blood and lymphatic vessels. The 
connective tissue of the breast is a dezdvative of the pectoral fascia and 
invests the entire gland, while the ramifications form the interlobar and 
interlobular investments. The suspensoiy ligaments are merely the 
points of attachment of this tissue to the skin. Smooth muscle, excluding 
that in the walls of the blood vessels, is present in only small amounts 
and is situated in the nipple and about the duets and acini. In the latter 
a single layer of longitudinally arranged unstriated muscle lies between 
the basement membrane and the adjacent layer of connective tissue. Ex- 
ternal to the elastiea, which sux’rounds the ducts, is a thicker layer of 
smooth muscle. 

Various ideas have been propounded from time to time to accoimt for 
the development of sarcomas from the tissues just described, but the 
underlying etiologic agent or agents are, as Avith other malignancies, still 
undetermined. As early as 1911, Colej^ cited a number of cases to prove 
his contention that trauma was the spark that kindled the flame of 
sarcoma. However, the facts that great numbers of breasts have suf- 
fered injurj’’ of some type and that sarcoma has not folloAved in suf- 
ficiently significant frequencj^ tend to militate against a complete accept- 
ance of this hjq)otliesis. There is no doubt that heredity and the ovarian 
hormones play some role in the development of the malignant meso- 
dermal deviations, but again the exact weight to he assigned to such fac- 
tors is still an open question. Cohnheim^s hj^pothesis offers a somewhat 
more rational explanation of the mixed teratoid malignancies. As far as 
tlie growth of the neoplasm is concerned, sufficient illustrative evidence 
has been published to show the baneful effect of pregnancj^ and lacta- 
tion. It should again be emphasized that the arguments for or against 
tlie acceptance of any particular etiologic agent can be met in rebuttal 
by any number of A^alid objections and tliat tlie present state of our 
knoAvledge does not permit any one cause to be stated as the true one. 

The statistical incidence of sarcoma of the breast has declined steadily 
since the earlier reports because of the sharpened acumen of the 
pathologist and a correlation of clinical and pathologic evidence. A 
study of the data in Tables I and II vdll demonstrate the decreased fre- 
quency of tliese malignant lesions. One of the reasons for the decrease is 
that cystosarcoma phylloides is no longer classified as sarcomatous. 

The classification of the sarcomas of the breast is approached with 
.some difficulty, for, as has been previously stated, confusion reigns su- 
preme in this field. However, Gross, in 1887. offered a somewhat simple 
type of nomenclature whicii, although not entirely correct, would have 
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made the erusuiiij' situation loss oi' a ma/.e il* it Jiad been adhered to by 
subsequent authoz-s. Gross tlivided his sareoznas zzito thi’eo principal 
varieties, the spindle-eell, tlie round-cell, and the guizU-eell types, with 
the two former being subdivided into large- and smnll-cell types. Four 
years later, FouLsen reported thirty-three sazx'omas and to illustrate the 
wide variety of terms used, his eizissificatiou is included (Tabic III). 

Small wozider that, with this extezisive izoiueuelature, one author Jenew 
not of what another wrote. At the other extreme, wo dad that Ewing, 
in referi'ing to the pure sarcoma of the breast, has written: ‘‘When one 
excludes from the grou]) of ina nunary sarcomas, the adeziosareomas, the 
malignant forms of mixed tzimor coutaiuiug ezirtilage, bone, mucoid or 
fat tissue, and certain mzilignant round, spindle, azul giant-cell alveolar 
pscudosarcomas, whicli are really atypical carcinomas, there is little re- 
maining of a once formidable group of neoplasms.’" He further stated 
that the only two varieties of pure sareoizza that he recognized are tlie 
spindle-cell and tlie round-cell t^^pcs. In addition, Ewing considered the 
latter to be an ill-defiued group and stated that they may really be only 
atypical carcinomas. 

Table II 


FREQUEXCT of SAKCOAfATOCS LESIOXS KEPORTED IX THE niTElMTURE 




TOTAL 

1 SARCOMAS 
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year 
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Kosenstein 

Geisfc and Wilensky 

Peck and White 

Smith and Bartlett 
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1901 
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Table HI 


Duaxosis AND Classification According to PouLsen 


diagnosis 

CASES 

Cystosarcoma 

14 

Fibrosarcoma fusicellulare 

o 

Fibrosarcoma globocellulare 

1 

Sarcoioa fusicellulare 

! 3’ 

Sarcoma globocellulare 

1 

Sarcoma globo'et'fusicellulare 

3 

Sarcoma carcinomatodes 

1 

Orosszelliges Pigmentsarcom 

1 

Adenosarcoma i 

3 

Sarcoma 

3 


Grossly, all true sarcomas of the breast have a sameness of appeai'ance 
in the initial stages of their development. The majority are rather well 
encapsulated, round, irregular or slightly lobulated, and lying in or next 
to the glandular structure. At an early stage, they are not attached to 
the skin or pectoral muscle and, consequently, can be rather easily 
shelled out’' in manj^ instances. Pure sarcoma reaches a huge size 
infrequently, in distinct contrast to the malignant lesions which orig- 
inate in the fibroepithelial neoplasms. The nipple usually is not re- 
tracted. On cross section, the color of the new growths varies from a 
gi'aj^-white to a gray-red, and the neoplasms are of moderatel}^ firm 
consistency. 

The chief z'cpresentative of the pure type of sarcoma is the fibrosar- 
coma or spindle-cell type. It is usually well demarcated from the breast 
tissue and may be surrounded by a layer of atrophic duets and acini. 
On microscopic study of the sections, numbers of fusiform cells are 
seen lying in close apposition (Fig. 1) and foimiing strands that run in 
different directions, frequently interlacing. Cut in transverse section, 
these spindle-shaped elements are small and round and possess a nucleus 
that is relatively large and ovoid and has a Avell-defined network of 
chromatin. jMitotie figures are present in varied amounts and blood 
vessels may be relatively frequent. The regular arrangement of the 
neoplastic cellular elements about the blood vessels in some of these 
tumors has caused some of the earlier authors to err and consider them 
to he angiosarcoma, or angiosarcoma and perithelioma. A small amount 
of fibril! ated matrix is found between the cells proper. 

Before proceeding to a consideration of other types of sarcoma which 
may be found in the breast, it is important to point out that the great 
majority of the fibrosarcomas in tliis series had their origin in fibro- 
adenomas and therefore have been designated adenofibvosarcoma. Tlie 
enormous tumors of this category arc those in which the epithelial ele*. 
meuts have remained active and in which dilatation of the ducts and 
acini have resulted in cystic formations of varying sizes (Fig. 2), Usu- 
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all^ till' patioiu jvlatv.s lliat a mass lias Iutu inusciit in the hreasl fora 
lime, perliaps years, anil tlial it siul.lenly lias increased in size 
rapidly. Such (uniurs are irre.i-iilar, nodular, and lohiilated, freipiently 
eomplieated iiy lienu)rrlia"e. necrosis, and nleeralion. From the time 
of its ineejition, liie -nnvlli has a tendency to lie somewhat eircuni- 
senhed and, althou-h it may hecome lar-c, it still retains this eliaraeter- 
istic. In luldit ioM. it iimv Iji* /tri f It/ll... Tf 



Flij. 1. — Pure abrosurcoiiKi of tlie nuvminarj* gland. Grade 1. witli myxomatous chanso 

(XloO). 


The term ‘‘rounchcell sareonur’ lias jiorsisted in the literature in spite 
of its reeogni;ied inadequacy, for the title is but purely descriptive of 
the morphologic characteristics of the cells present and gives absolutely 
no information as to the hist op at bo genesis of the neoplasm. These sar- 
comas form an ill-defined group and sliould not be inelnded under the 
categoiy of pure sarcoma of the breast. Careful study of many of these 
cases proves that a large lunnbor are merely atypical carcinomas. 
Lj’iupliosarcoma has been reiiorted as being present in tlie mammary 
gland, and a certain number of the '‘round-ceir' group may be of that 
nature. In the latter group the question of whether the tumor is 
metastatic or not is not implied in the term ‘‘round-cell sarcoma. 
Ewing stated that he never had seen a primary lymphosarcoma of the 
mammary gland. 

Howevei*, round- cell sarcoma of tlie breast has been described many 
times and, according to the literature, it is round, smooth, soft, and usu- 
ally singlk although occasionally multiple. It may appear in one or 



751 


^Oth hi-p . * 

“»' ^SfS'"' °‘”“‘ «?w “S”5s '» ‘ 

't! ;? 4„ rr ‘-oS " “» =”'-4 


-^ai-g-e n„^,“ §^a«ds. y;/ 

of Aave 


> -I* ' H .••;/y;^ ' 

•:''•> ;, i' A*' >•';£^...'' 





_:,-,V,j-. V ;■• J 


L'- ■''vi'''’?f ^s4''." %'i' •• 


^^a-6'e„„ i'oiiji,; ', ,'""'^‘c//,. >Wa^Ir~ 

^ '‘^Rlln ‘^ '^<‘<i ii. ‘ •‘’■''■'lo u ) • ^^'0 e\-)„f apjjj, 

'"■' "«(. t '«S " ‘■‘'"'"•t"'!' “v /... fo ‘ Of 

■•“'■'■ on;;';:' '■"».• '““■.o' ‘i rr' '■<»■ j. - 


■ acZci 



752 


HuuaKitv 


is ct edited by Kaso with haviiii' first described sueh a Jieoplasni, perhaps 
the distinetiua really beloimr.s to Mor^se^ni ( l(hS2-177I ), ot Forli, a 
piil)il ol' \ alsalva and later a ]>rolVssor al Padua. In his seventy-ninth 
year, he published live lajoks ol‘ letters, which aj‘e seventy in iunnher. 
They are tin? conclnsio/i.s <lrawn from a lifetime of observation, and 
amon^^ these interest iii'^ and iiistrnetivi? et)istles, which constitute one 
o( the true iouudatious of inoderu patliolo^iiit anatomy, we find a de- 
scription of one of these cases: 

There was at Ua«I»ia a ima who hud heauii, thirty years bef(»re, lltrit to labour 
under tu berries willdu one of her brea-^tH, whiVh lay at a di.stanee from each other. 
The.-'O tidierehM, at length, serm'it to lie joiuM to;;ether into one tumor, in the 
interior part of the brea.-^t ; and luul bueh an incfpmlity of j^urface, and excited 
Mirh pains, that made it be nniversalU* eoii^iderM as eaneer. La.st of all, the 
pains beinj; j'reatly inereasM, the ttinior open M of it.self. Then from the maimer 
of its op<‘riin;' it.'-idf, from the nature oi the matter <IiM*har;'M, and from the 
other appea ranees, an in;:enion.-J and NhilIfnI Mir^^eon judi^M it not to be eaneer, 
and umlertook to cure it. 

‘Mlowever, the cure never proeeeded aeeordin;,'- to his wi.sli, or expeetation, till 
abi)Ui the end of tlie year 17.‘10; wlien ho extracted from the tumor a tuberous 
body, of the bi;,»iie.''.s of a walnut, which he brou;;!it to me. This body consisted 
of many little piece.*' <if bone, .*'t)me larger, some smaller, disposM in no certain 
or regular order, as t have seen them in the eases of fracture. Betwixt the pieces 
was interi>osM a substance almost similar to a li;;anu*nt. This substance, when 
dried, j^rew black; but tlie bony fragments showM their wliiteness. Tlie breast 
was therefore healM up; and althoiij^Ii the exuleoration return’d, the virgin did 
not die thereof, but of cpiite another di.HUise, and at the end of tliree years after 
the extraction of timt bony body, 

In the nuiiii, three Iiypotheses Iiave heeii iKlvancccl for the explaua- 
tioii of tile origin of these teratoid mixed tumors. According to the 
liypothesis of sequestration, this neoplasm may lie regarded as an aber- 
rout blastomerie inclusion from the developing thoracic skeleton. St. 
Arnold, after describing a spindle-cell sarcoma containing bone, carti- 
lage, and giant cells, wrote that spindle cells are in the same lineolog}’’ 
as the hulividual units ot* tlie skeletal system, expccially of the perios- 
teum, and that tiiC 3 " retain tiie fundamental capacity of forming carti- 
lage and bone. Metaplasia does not occur and is an unnecessary hypothe- 
sis. Lcccne concurred with the idea advanced by St. Arnold, and botli 
concluded that such neoplasms arise as a result of misplaced portions 
of the skeletal system. The early encapsulation of these tumors favors 
this view, as do the Avide diversity and full}" adult character of the tis- 
sues produced. 

Somewhat similar basically is the lnq3othesis advocated by Dyke who 
preferred to regard such neoplasms as the result of a totipotential cell 
Avliich becomes imbedded in the mammary tissue early in embryonic 
life and so considered them teratomas. Tlie criticism that tlie latter 
should be composed of a niLxture of cells deilved from the tliree germ 
1 ers and therefore the tumor under consideration which contains 
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mesodermal elements only is not a teratoma can be refuted. It is not 
an tinusual experience for any pathologist to encounter a tumor which 
contains derivatives of the three fundamental layers, but in which one 
type of cell has proliferated to a far greater extent than any of the 
others. This statement is much more correct if malignancy supervenes 
in one group of these cells. An outstanding example of such a change 
is the demonstration of a chorionepithelioma in a testicular teratoma. 
The chorionepithelionic elements rapidly outgrow the elements of the 
testicular teratoma, and it may be difficult at times to find the latter. 

A third explanation offered for the origin of chondrosarcoma, osteo- 
sarcoma, and combinations of the two is that of fibroblastic formation 
of cartilage and bone. The fibroblasts are an undifferentiated t^’pe of 
cell and retain the fundamental power of becoming differentiated into 
cartilage and bone. Ewing has been an advocate of the autochthonous 
hypothesis, and wrote that the local development of mixed mammary 
tumors by a process of metaplasia may have to be accepted. 

Eeports of giant-cell sarcoma’’ are occasionally encountered in the 
literature. A small number of spindle- cell sarcomas and other tumoi’s 
of the breast contain giant cells and, because of this morphologic pecul- 
iarity, have seemed to merit the aforementioned designation. "When 
present, they may be extremely numerous, and may be of three differ- 
ent types. In one group only two or tliree nuclei are found in each cell, 
and these comprise the mnltinncleated tumor giant cell. A second type 
of tumor giant cell is that with a single giant nucleus which almost fills 
the cell bod3^ Multinucleated foreign body giant cells may also be 
found in the sarcomas. A better nomenclature and less confusion would 
result if sarcomas containing such cells were designated, for example, 
as spindle-cell sarcomas vdth giant cells, rather than as giant-cell sar- 
comas,” At this juncture, it is also well to remember that these multi- 
nucleated cells ma3^ appear in other types of malignant and nonmalig- 
nant neoplasms and that giant cells may be either of the neoplastic or 
foreign body type. 

jMultinucleated tumor giant cells probably arise from continued 
nuclear division in malignant cells without subsequent splitting of the 
cellular body. The origin of the foreign body giant cell may be similar 
or it may result from a coalition of individual endothelial cells. 

In reporting a giant-cell neoplasm which also contained osteoid tissue, 
Fry referred to this tumor as an osteoclastoma. He justified the use 
of this name by the fact that a large num])er of giant cells of the epulis 
type are present. The apparently similar morphology and function of 
the giant cells in lliis tumor and in a myeloid .sarcoma seem to afford 
the author sufficient reason for use of the term. These cells may be e.s- 
seutially of the foreign-body type developed in response to a local stim- 
ulus and their function in Fry’s tumor is to attack the material in which 
bone or lime salts are deposited. The continued presence of this stim- 
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ulus li'lUis U) au ovor|)ro((ucli(.)U ot llu^ ^iaut colls and sub.st'(|UC‘Htly the 
laltor hccoJiu* niali* 4 naMl. and tnnn {lie o.s^ontial iVatuce oi: (lie neoplasm. 
1 1 shoulil 1)0 tioted^ h()\vi*viM% that the st jiiiulat ini^ iVaturt* is jiot co/dined 
to eui‘(ila^n» ainl l) 0 !io, hut also includes eandnoina, tumors with other 
e|)ithelhd okanejils, arjd even eluonie eyslie mastitis, tor ^dant cells have 
heeii ii)UUvi ill all ol these eases. As with spiiidle«eell saivomas which 
eontain tlies(» interesting eleauaits, h(‘tter usaj'c oT tcrininolojfv would 
1)0 It) <lesi^nate sueh neoplasms as osteoi'lioiidrosareiiinas with t;iant cells 
or eareinoiuas with i^iant cells, rather (hau as •\ujianl-eeli tumoi-s.^' 

It is interest iuL^ to note that in neoplasms in which eonsiderahle de- 
struction has taken plaee. (lie infant cells may he ot‘ the true foreit^n body 
type and are merely prt^sent to removt* tlu^ dehi'is. Fat necrosis of the 
hreast is an excellent examide of this reaction, and the same process 
may he found in tlie sarcomas of the hreast. 



The remaining: tj’pes of mammary sarcomas are few in number and 
all are somewhat rare. Among the latter is the liposarcoma which usu- 
ally arises from a pre-existing lipoma. Plistologic investigation reveals 
an embryonic type of adipose tissue cell witli multiple, small fat glob- 
ules and centrally disposed nuclei. Enougli fat is usually present hi the 
cells to enable the observer to recognize the liponiatous nature of the 
tumor especially when stained with sudan III. Wlicn the fat content 
is reduced to traces, a dilfuse growth of either large granular cells or 
smaller, rounded polyhedral cells is present. 
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In general, they may be considered of a low grade of malignancy. 
Usually, they possess a well-defined capsule, are of slow gro^vth, and are 
freely movable. However, a marked tendency to recur is one of their 
characteristics, and occasionally metastatic lesions Avill be found. 

A word of caution in regard to the diagnosis of these tumors should 
be added. Immature fat cells are frequently abundant in rapidly grow- 
ing lipomas. They merely represent the means of grovd;h, for adult fat 
cells do not have tlie 2 :)ower to proliferate. Hence, a distinction may 
be made with difficulty at times. 

Brief consideration also should be given to another unusual neoplasm, 
the angiosarcoma. Karsner might restrict the use of the name to some 
extent for he has considered that ‘Hhe use of the term angiosarcoma has 
little justification on morphologic or genetic grounds, as the tumoi's to 
which it is applied are either sarcomata with secondary necrosis, or endo- 
theliomata of particular form. ’ ’ Pexitheliomas, which are also included 
in this group, are usually . likewise only vascular sarcomas which show 
widespread necrosis with perivascular preservation of the malignant ele- 
ments and are not true entities (Fig. 3). 



Fiff. *1. — Hemaiigioeiulotheliosarcoma ( X 1 25 ) . 


Hou-evcr, Uk* hemaiiirioendotlieliosarcoma is a neoplasm which is of 
yisculai’ origin. Growth is slow, bnt progressive, and in this respect it 
IS comparatively henign. Due to its infiltrative power, removal is diffi- 
cult so that this neoplasm is noted for its persistent local recurrence 
Daeli of those reappearances is likely to show increasing capacity for 
growth and changes in structure. 
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^ The.so facts are well illustrated by the ease of a 38-year.ol(l unmarried 
leinah^ who bad bad a portion oi ber left breast removed before coming 
to the clinic because of a 'Miluoid tiimor/^ However, this neoplasm 
(big, ‘{) wluch subs(‘(|ucntly was found to he a heinangioondotholiosar- 
conia, rticurred eight times in all, until the {)aticnt succumbed to the 
<]Lseast\ 

The third type of the more nnusual sarcomas of the breast is the 
leiomyosarcoma, and an extremely occasional occurrence might be ex- 
pected be(*auso tlic mammary gland contains a small amount of smooth 
inusele in the nip]>le, in the walls of tijc blood vessels, and in a single 
layer of longitudinally arranged involuntary muscle between the base- 
ment membrane and the adjacent layer of connective tissue. The clas- 
tica surrounds the latter in all the ducts and some of the acini, and ex- 
ternal to the elaslica is a Duckcr layer of unstriated muscle, Dretzka 
reported a neoplasia of the mammary gland in which many immature 
muscle cells were i>resent. One of the opinions submitted was that it 
was a leiomycxsarcoma. 


In contrast, the tumors of voluntary muscle are somewhat more fre- 
quent in a])pearance. Early mention of a rJiabdonn^osarcoma w*as made 
by Billrotli, in .1860, when he reported a neoplasm of this character in 
tlm breast of a IG-yeur-old female. Definite striated muscle was found 
in this tumor. Subsequently, additional eases were repoitcd and com- 
mented on. These new growths include botli encapsulated and non- 
eucapsulatcd forms and are composed of cells with a granular cj^o- 
plasm, small dense nuclei, and ribbon-like bands of muscle fibers. 
Cross-striations may or may not be found, depending on the degree of 
differentiation of tlie cells. It u'ill be recalled that voluntarv muscle 
passes from a s^meytial stage in the mesenclomie to a myoblastie and 
then to a myofibrillar stage. At this point, the developing inusele fibers 
first show beading and tlicn cross-striations. Tims, the more undiffer- 
entiated t}q)e of rliabdomyosarcoma, the myosarcoma, sliows a wide vari- 
ety of phases of lustogcncsis, 

Kiinge also found sucli tumors in situations devoid of striated mus- 
cle and he explained these heterotopic myoblastomas by Cohiihehn's 
hypothesis. Gray and Gruenfeld, in discussing the subject, added a 
note of warning, and questioned the m.vogenous derivation of these 
tumors, as they considered unwarranted a histogenic diagnosis based 
on some vague resemblance of cells Avhieh also may exhibit conspicuous 


degenerative clianges. 

However, the diagnosis of tlie case reported by Sailer must be unques- 
tioned, A nodule tlie size of a bean was removed from the breast of a 
^8-vear-old colored woman, but recurrence was noted in the scar seven 
mnntlis later and the > patient eventually died. Post-mortem examina- 
tim revealed metastatic nodules in the lungs, liver, and retroperitoneal 
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lymph nodes. All of these lesions were composed of elongated, striated 
muscle fibers, myoblasts, and small, irregularly round and polyhedral 
cells. 

Lyniphosarcoma of the breast is an interesting and unusual patho- 
logic entity. Whether such a new growdh is ever primary in the breast 
has been a moot question, for lymphoid tissue does not occur in the nor- 
mal breast. It may be that these neoplasms arise from lymphocytes 
which have wandered into the gland, from adjacent lymph nodes, from 
collections of lymphocytes which ai’e a result of chi'onic mastitis and in 
which condition they are so commonly and almost constantly seen or are 
metastatic deposits. 



Flff. 5. — ^Lymphosarcoma (X130). 

Deposits in the hreast luive been reported in cases of chloronia, with 
and without blood changes, iu lymphatic leucemia, lymphogranuloma 
of the Hodgkin type, and lymphosarcoma. Three types of disease may 
he present: (1) that in whicli involvement of the breast is merely part 
of a generalized process; (2) the less frequently appearing cases of an 
apparently localized lymphogranulomatous neoplasm which is subse- 
quently found to be part of a sj-stemic disease; and (3) localized lympho- 
granuloma and lymphosarcoma. 

In the present series of sarcomas two cuse.s of l3’nipliosarconia liave 
been found. One patient had a mass in both breasts and she subse- 
quently was fomid to have a generalized process. Radical amputation 
of the left breast for a malignant lesion was performed in the second 
case and microscopic study has shown this to be a lymphosarcoma 
(Fig. 5). 
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1, otluu* iualij 4 na!)t Icsioa.s o) ti?/* I;r(,v/.st .siuaikl ho hrieily moutiuucd, 
.Aeoorctiaj^^ to Fox, tho neiiro;;oaic samanas havo (heir on'j'in in the 
sluattiis. The neoj>lahti<* eells are varier! in sha and .shape and 
neither a (leritludial lun* a poridaeta! arrau^onunit is seoii. Tiunor ^jiant 
veils and liui^e nuiltiiuudvatvd veils may he found; ho/^iorrhai'e and 
neerosis are frequent, Seluilt/.-Hrauns, writing- in the haudhook of 
laiharseh and Henke, was aide to tind i)U( three eases reported in the 
literature and hi^ added tlmt tliesc aiv all <liaihtful and (hat a true neuro- 
sareonia of the breast probably does not oeeur. Tim term itself is some- 
what misleading, and these tumors, if they do exist, should he railed fibro- 
sareoina, with the qualification that they ori<:inute from lUMwe sheaths. 

*^lalii'nant mehummu (if the breast has been reported on sciverul occa- 
sions as a eareinoma, and <m others, as a sarcoma. Because of the con- 
tnwev.sy as to their' oni;iu aiui llie fact that intramammary melanomas 
are [irobably of a secondary nature, we shall limit our consideration of 
them. 

Thirty-six [latients who had various types of .sarcoma and one patient 
who had a mix<*d type of tunuir (carcinoma and sarcoma comiiiued) 
comprised the urov\)> studied. The |)athoIo»ric. dia.ijnose.s arc presented 
in Talde IV. 

Taiw.k IV 

pATuoUHue l)iA(;xusKs IX Tin; CASii^i ^iTraiEa 


DIAGXOSIS 

i cases 

AdcnotilnosivveouvA 

o;» 

Ailouoeliondrortbrosarcoina 

1 

Fii^rosureoma 

!) 

ilenmn^ioentlothtdiosarconia | 

1 

LyiupUosurcoma i 

1 

Alixed tumor ' 

1 


In one of llie cases of adonofibrosareoma and in four of the eases of 
fthrasarcoiua operation had been performed elsewhere before they were 
encountered for the first time at the clinic. Table V consists of a brief 
summary of the various types of patholop:ie ehauii'es encountered by 


Taule Y 


S.vkcoma of the Breast 


Patuoeogic Changes Encouxtkked by A^akious Authors 


authors 

YEAR 

total 

CASES 

sak- 

coz^rA 

FIBRO' 

SARCOMA 

ROeXO- 

CE7.L 

s.mcoMA 

1 eVSTO- 
SARCOMA 

GIANf- 

CELL 

SARCOAfA 

A2>EXO- 

SAKCOMA 

XUM' 

BER 

% 

NUM- 

BER 

% 

NUM- 

BER 

% 

NUM- 

BER 

1 % 

NUM- 

BER 

% 

Gross 
Gebele 
Pinstexer 
Geisfc mid 
AVilensky 
Pox 

l8S7 

!1901 

|190T 

[1915 

1193-i 

150 

34 

40 

22 

430^ 

00 

11 

10 

5 

130 

42 

OS 

68 

25 

22 

31 

70 

5 

0 

4 

G2 

27 

14 

15 
IS 
14 

IS 

4 

54 

20 ' 
45 j 
IS 
12 

2 

o 

o 

5 

« 

9 

3 

26 j 

0 


♦Total collected cases. 
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various authors in studies of sarcomas of the breast. Twenty-four of 
the thirtj^-three cases of fibrosarcoma (73 per cent) had their origin in 
adenofibroma, and thus are correctly designated as adenofibrosarcoma 
and in one case as adenochondrofibrosarcoma. The relatively high inci- 
dence of sarcoma arismg in adenofibroma is not generally appreciated. 
Eound-cell sarcoma was not found at all. 

Tumor giant cells were found in eleven of the specimens studied. Of 
these, six were adenofibrosarcoma, one was adenochondrofibrosarcoma 
(Fig. 6), tliree were fibrosarcoma and one was the mixed growth. One 
of the fibrosarcomas also contained multinucleated foreign body giant 
cells. 



Fiff. 6. — Adenochondrofibrosarcoma ( X 23 0 ) , 


In marked contrast to carcinoma ot; the ])rea.st from which regional 
metastasis to the lymph nodes is fairly frequent, not one of the pa- 
tients stxuliecl showed sueh involvement. In eight cases, the axillary 
lymph nodes, and in one, the supraclavicular lymph nodes were enlarged 
on clinical examination, hut microscopic study revealed all to be of an 
inflammatory character. Geist and Wilensky found that, in thirteen 
(3 per cent) of a total of 435 collected cases, malignant involvement of 
the regional IjTixph nodes occurred. 

CONCIATSIONS 

1. Thivty-six sarcomas of various types and one mixed tumor com- 
prised the total scries. 

2. In twenty-four of the thirty-tiireo cases, the flhrosareomas (73 per 
cent) had their origin in adeuofibromas. 
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asms of such an orij^in arc prop- 
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lete, and it does not Jjave a 
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round-cell sarcoma^ ^ is anli(|uatcd and ohso- 
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a.vi> f, IIoxwouth, M.D., Cinckvxati, Oiiid 

(From Uic /hinirimtnt of of th<’ CoUnjt of MidicuiK^, UniviuiUj of Cm* 

and the Gnwral Uosintal) 


IXTUODUCTION 

j>ropi‘rties and elltuftivent^ss of isodiiic, au aqin^ous solution 
i,*outaininj{ 1.S5 por ccj)t fret* iodine and 2.1S!) per eeut of its so- 
diuui^ caleiuiny and potassiujjj salts, as a skin antiseptic have already 
been studied from an ex])erimeata) standpoint. 

In a eoiu])rehensive study of ;J4 commonly used skin antiseptics 
Alien, ^Jlooreheud, and Ed^^erly^ found that more uniform baeterieidal 
action avus exhibiled by iodine solutions and by aiertluolate 1;1,000 
than by any of the other solutions tested, nsinjr AYrijrht's method. In 
skin sterilizatiou tests isotonic aqueous iodine solutions and luerthiolate 
1:1,000 again proved uniformly superior, both to all other antiseptics 
and to other iodine solutions in different strengtljs aiid different sob 
vents. The superiority of aqtieous iodine as compared to A’arious 
commerciul solutions and to varying dihitions of standard antiseptics 
also was demonstrated by Nye- in a series of in vitro experiments. 

Kurus and his associates*’^* ^ have conducted detailed studies of iodine 
solutions iu ditTerent solvents and in varying strengths. They showed 
that most of the undesirable effects of iodine solutions are “due to a 
lack of adjustment of the dose between the amount of the active agent 
required to give adequate antisepsis and that causing tissue destruc- 
tion, ’’ Karus also demonstrated that the wetting and staining power 
of iodine in aqueous solution is not only greater but more uniform 
than in alcohol or gk'verol solutions, and that an exact dosage could 
be delivered to the painted surface. On this basis he evoh-ecl a formula 
for the preparation of au aqueous solution of iodine and its sodium^ 
potassium, and ealeiiim salts in approximately the same ratio of each 
component as they occur iu the blood. This, of course, can be made 
up in aiiA" strength, preserving the ratio of each component, and he 
found that the optimum strength Avas 2 or 3 per cent (free iodine) 
depending on Avhether the surface to be painted Avas skin or mucous 
membrane. The 3 per cent solution Avas shown, iu experiments on 
cyuinea pigs and on the human skin, to have a greater staining and 
ueuetratiug power than any other solution tested. Biskind"' *’ also 
demonstrated the greater speed of penetration of isotonic aqueous 

Received for publication, Mtiy 1* 1939. 
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iodine solutions, but he found that the tanning effect, and consequent 
reduction of permeabilit}’', on frog^s skin was about the same for the 
aqueous solution as for the 7 per cent tincture. 

Thus, the experimental background for the use of isotonic aqueous 
iodine solution as a skin antiseptic has been thoroughly established, 
but it has hot been subjected to a critical analj^sis of its clinical suit- 
ability for the preoperative preparation of the skin, and it was for 
this purpose that the present study was undertaken. 

Secor^ has reported very satisfactory results with the use of aqueous 
iodine solution in hospital work, but does not record a detailed analysis 
of his methods or findings. It is apparent that any such clinical evalu- 
ation must be, at best, to a large extent empirical, but every effort 
has been made, in the present study, to approximate as closely as pos- 
sible the accurac}" of laboratoiy experimentation. 

It was felt that the most logical approach would be a comparison 
with a standard mercurial skin antiseptic and with an aqueous iodine 
solution (LugoFs solution diluted to 1.55 per cent iodine and 3.7 per 
cent potassium iodide content) not ordinarily used for this purpose, 
but resembling in some resiiects the product under scrutiny. 

The criteria for study and comparison were as follows: 

1. Bacteriocidal and bacteriostatic effect in actual use at the operat- 
ing table. 

2. Advantages and disadvantages as to ease and .smoothness of ap- 
plication, quantities required, and the like. 

3. Delayed secondary effects, such as skin irritation, burns, desqua- 
mation, etc. 

4. Personal impression of the various surgeons cooperating in the 
stud}" by using the preparations under investigation. 

5. Cost of the various preparations, 

METHOD 

Two hundred and sixteen consecutive operative cases were used in 
the study. These were routine surgical and gynecologic patients in the 
operating rooms at the Cincinnati General Hospital and were unse- 
lected, except that only ‘‘surgically clean'^ ones were included. Ab- 
sce.sses, empyema, osteomyelitis, and similar infected cases were not 
included for obvious reasons. AVith these exceptions, patients were 
taken in chronological order and divided into alternate weekly periods. 
Isodine was used in the preparation of the skin on all cases for one 
week, and, by turn, mertliiolate, a mercurial antiseptic, was used the 
following week. The investigation extended over a period of three 
mouths. Because dilute Lugols solution is of dubious value as a skin 
antiseptic, it was not considered safe for use in the main operating 
rooms. A small series of minor surgical cases in the Out-Patient Clinic 
was employed to coiuluet a parallel study of this iodine solution. 



7(M 


SUlUiKltY 


TKCHNK^UK 

A cotton swiib culture (the .swab dipped iu sterile uoriual saline 
solution) was taken from tlie oj)erative iield after simple cleansing of 
the skin ^vilh soap and n^atm*, alcohol, and ether, a procedure which 
is routine for all ojjenitivo cases on our surg'ical di\’i.sioiis, regai’dless 
of the skin antise]>lic used. A secoiid swab cidture was talceii from 
the same area after application of the skin antiseptic. Tliea, after the 
field liad been draped, a small iragmeiit of skin was taken, cither from 
the edge of the incision or from the immediately adjacent skin. All 
specimens lor culture were placed in dextrose-ascites broth at once 
(No. 1 iu 10 c.e. and Nos. 2 and 3 iu 150 c.c.) and transferred imme- 
diately to the incubator. All swabs used for taking the swab cultures 
were especially prepared for uniformity of cotton content, and the 
technique of taking the cultures was approved by one of the bac- 
teriologists (Dr. G. E. Gerwe) collaborating with ns. 

The samples were incubated seven to ten da 3 ’s at 37^ C., and daily 
examinations wore made for appearance of aii^" coiitainination. At 
the end of the incubation period, all noncontaminated samples were 
inoculated with 0.1 c.c. of a 1:100 dilution of twent^'-four-hour pure 
culture of Staphylococcus aitycus (certain exceptions will be noted 
later). It was found, after this procedure, that a certain miniber of 
samples from the Culture 2 series still failed to show growth. It was 
apparent that this must be due to tlie bacteriostatic action of the skin 
antiseptic, enough of it Jiaving been carried over on the swab from 
the painted skin surface to inhibit growth of the direct inoculation. 
The media in these samples were then diluted to various degrees with 
distilled water and reinoeiilated Avitli Staphylococcus aureus. Details 
of this special stud^" will be presented below. 

All cases Avere folloAved postoperative!}" for avouucI infections, burns, 
skin iiTitations, desquamation, and similar untoward effects. 

The 216 cases used for the study were operated upon by fifteen dif- 
fex’ent surgeons, and the personal impressions of these men AAUth re- 
gard to the comparative advantages of the three solutions were solicited 
and recorded. 

DATA AND OBSERVATIONS 

1. Bacteriologic Studies . — The total number of samples examined and 
the number of contaminations are tabulated in Table I. 

Several inferences may be draAvn from this table. First, that so far 
as can be determined by the swab culture method, ^ simple cleansing 
nf the skin with soap and Avater, alcohol, and ether is fairly effective, 
since onl}^ 49 (22.6 per cent) of the 216 cases shOAved any contamina- 
tion after this routine procedure. 



LEE Aisrp HOX WORTH: ISOTONIC AQUEOUS IODINE SOLUTION 765 


Table I 





OF CONTAMINATIONS 

TOTAL 

SAifPLES NV2SBER 

OP CASES 

no. 1 (SWAB 
mou WASHED 

SKIN IN 10 O.G. 

OF BROTH) 

NO. 2 (SWAB 
EHOU PAINTED 
SKIN IN 150 

C.C. OF BROTH) 

NO. 3 (SKIN 
FKiVGMENT IN 150 
C.O. OP BROTH) 

Merthiolate 

111 

21 (21.6%) 

0 

23 (20.7%) 

Dilute Lugol^s 
1.85% iodine 

11 

1 ( 9.0%) 

0 

3 (27.2%) 

Isodine 

1,85% iodine 


24 (25.5%) 

14 (14.9%) 

28 (29.7%) 

Total 

216 

49 (2S.6%) 




Second, that none of the solutions is very effective on the deeper 
skin structures (penetration into hair follicles and sweat and sebaceous 
ducts) since a high percentage of all cases showed contamination from 
the skin fragments and the percentage was about the same for all 
types of skin antiseptic. It is worth noting here, also, that the amount 
of solution transferred to culture media in this series is minimal as 
compared to that absorbed and eanded over on the swab in Series 2. 
This fact may explain in part the increased contaminants in Series 3 
as compared to Series 2. It is, of course, common knowledge that no 
skin antiseptic is very effective against deeply lying organisms and 
the present series is too small to warrant any eonclnsion regarding the 
penetrating power of the three solutions. As was indicated above, 
this point already has been investigated. 

Third, it would appear at first glance that both dilute LugoFs solu- 
tion and merthiolate are considerably more effective on the surface, 
since none of the samj^les in Series 2 showed any contamination with 
these solutions, while 14 (15.5 per cent) of this same series, using 
isodine, showed contamination. A further analysis of the results, ho%v- 
ever, throws additional light on this point. 

Table II represents a complete tabulation of all of the eases of Series 
1 and 2 of the isodine group which showed contamination. 

It becomes apparent that only 4 of the 14 eases in which No. 2 was 
contaminatecl had originally shown contamination in No. 1, suggesting 
failure of the isodine to sterilize the skin. 


The remaining 10 cases in Series 2 were cases where there had been 
no growth after the original routine washing, suggesting either that 
organisms present ivere missed by the swab in Culture 1 or that posi- 
tive cultures in Series 2 of these eases miglit represent outside eou- 
tammauis. Since these ID case.s must remain equivocal, in only 4 of 
the 34 cases in which isodine was used can it be argued with reasonable 
plausibility that the antiseptic had failed to sterilize the skin and this 
t'ompari^ more favorably with the results where merthiolate was used. 

It wi I be recalled that m tlie whole series all negative sample.s were 
unnoculated with 0.1 e.c. of a 1:100 dihitiou of a twenty-four-hour 
pure culture of S^faph^^hcovcffs This practice was'abaudoned 
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TIX’IIXIQUL' 

A cotton .s^v'ab eulturo (tlie ywab dipped ia sterile aoriuat saline 
solution ) was taken IVoui the operative field after simple eleunsiug of 
the skin witli soap and water, alcohol, and ether, a pz'ocedure which 
is routine for all oxzorative eases on our surgical divisions, x’Cgardless 
of the skin antiseptic xised. A seeoiul swab eultizre was taken from 
the sajne area after application of the skin antiseptic. Then, after the 
field had been draped, a small fraguumt of skin was taken, either from 
the edge of the incision or from the ijnmediately adjacent skin. All 
specimens for culture xvere placed in dextrose-ascites broth at once 
(No. 1 in 10 c.e. and Nos. 2 and 3 in 150 e,c.) and transferred imme- 
diately to the incubator. All swabs used for taking the swab cultures 
were especially prepared for uniformity of cotton contejit, and the 
teelniiquc of taking* tlie cultures was approved by one of the bac- 
teriologists (Dr. G. E. Gerwe) collaborating with us. 

The samples were incubated seven to ten dax^s at 37® C., and daily 
examinations were made for appearance of any contamination. At 
the end of the incubation period, all noncontaminated samples were 
inocnlated with 0.1 c.e. of a I .TOO dilution of twentj'-four-liour pure 
culture of StapJujIococcus aureus (certain exceptions Aviil be noted 
later). It was found, after this procedure, that a certain number of 
samples from the Culture 2 series still failed to show growth. It xvas 
apparent that this must be due to the bacteriostatic action of the skin 
antiseptic, enough of it having been carried over on the swab from 
the painted skin surface to inhibit growth of the direct inoculation. 
The media in these samples were then diluted to various degrees with 
distilled water and reiuoculated with Staphylococcus aureus. Details 
of this special study will be presented below. 

All cases were followed postoperatively for wound infections, burns, 
skin irritations, desquamation, and similar untoward edects. 

The 216 cases used for the study were operated upon b,v fifteen dif- 
ferent surgeons, and the personal impressions of these men with re- 
gard to the comparative advantages of the three solutions were solicited 
and recorded. 

DATA AND OBSERVATIONS 

1. Bacteriologic Studies . — The total number of samples examined and 
the number of contaminations are tabulated in Table I. 

Several inferences may be drawn from this table. Eirst, that so far 
as can be determined by the swab culture method, simple eJeansmg 
of the skin with soap and water, alcohol, and ether is fairly elective, 
since only 43 (22.6 per cent) of the 216 cases showed any contamina- 
tion after this routine procedure. 
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T^VBLE III 

Results After Reinoculvtion in the Negatrt: Culture Series 2 of All Three 

Solutions Tested 


number 

REINOCULATED 

POSITIVE 

AFTER REINOCULVTION 

NEGATIVE 

AFTER REINOCULATION 

Mertliiolate 

99 

31 ( 31.3%) 

68 (68.6%) 

Isodine 

75 

75 (100.0%) 

0 

Dilute LugoUs 

10 

9 ( 90.0%) 

1 (10.0%) 

Total 

184 




showed growth. We do not believe, however, that this indicates greater 
fallibility on the part of the latter solutions. The more uniform and 
rapid drying power of aqueous iodine solutions has already been 
demonstrated by other investigators (Karns and co-workers). It was 
noted in the course of our stud}^ that, although the samples bore no 
identifjdiig labels to indicate what skin antiseptic was used, the mei’- 
thiolate samples were almost always recognized by the bacteriologist 
by their pink color (eosin), while the other samples showed no dis- 
coloration. This would imply that, because the aqueous iodine solu- 
tion dries more rapidly and uniformly, much less solution was carried 
over into the culture than that absorbed by the swabs applied to the 
still wet merthiolate painted surface. 

To follow up this point, a separate dilution study was carried out. 
The amount of merthiolate absorbed by the swabs being highly valu- 
able, a series of samples was selected according to depth of color, 
assuming that the deeper the color (eosin) the more merthiolate had 
been absorbed on the swab. To each sample selected distilled water 
(sterile) was added in given amounts and inoculation was i^epeated, 
as ijiclicated, and the samples reineubated, with I'eadings at twent}^- 
four and forty-eight hours. The information sought is tabulated in 
Table IV. 


Table IV 


CASE 

NO. 

DISTILLED 

•\VATER 

24-hour staphy. 

AUREUS 

GROWTH IN 
HOURS 

DEGREE or 
COLOR.VTION 

OF sajiples 

vSSDGo 

89076 

8S781 

SS497 

88911 

8s:nv 

KS905 

10 e.e. 

15 c.c. 

20 c.c, 

25 c.c. 
ao c.c. 

35 c.c. 

-10 c.c. 

1 C.C. 

1 c.c. 

1 c.c. 

1 c.c. 

1 c.c. 

1 c.c. 

1 c.c. 

24 

4S 

0 

0 

4S 

4S 

0 

Very faint pink 
Medium pink 

Not very deep 

Not ven* deep 
Light pink 

Light pink 

Very deep pink 


It becomes evident, then, that the apparent high degree of effective- 
ness of the mertliiolate solution, as compared to that of isodiue, was 
move probably due to the greater amount of mertliiolate absorbed on 
the swab in making the original cultures. 

It seems fair to conclude, therefore, that in bacteriocidal and bac- 
teriostatic action the two antiseptics are of about equal value. This 
is in agreement with the findings ot Allen. ^loorehead, and Edgerly, 
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93242 
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Total contaiuinatioua No. 1 only 20 

Total contaiiiinationa Ko. 1 and 2 4 

Total contaminations No. 2 only 10 

Total contaminations 34 


ou tiie last 32 oases in the series, because the iiiforination sought 
already had been gained on the first 184 cases. These reiiioeulations 
showed growth promptly in 100 per cent of the samples from the 
washed skin, as would be expected, there being no antiseptic solution 
carried over to inhibit growth of the direct control inoculation. In 
Series 2, however, re inoculation showed the results given in Table III. 

A study of this table suggests that the amount of merthiolate car- 
ried over on the swab into 150 c.e. of the broth exerted enough bac- 
teriostatic action to inhibit growth completely in 68.6 per cent of the 
directlj^ re inoculated samples, while with the other two solutions, 100 
per cent and 90 per cent respectively, of the reinoculated sample.^ 



LEE AND HOXWORTH: ISOTONIC AQUEOUS IODINE SOLUTION 769 

The principal objections to isodine, in order of emphasis, were (a) 
greater difficulty of application, (b) acrid and irritating odor, (e) 
poorer delineation of the painted area, and (d) occasional skin 
irritation. 

5. Cost of the Preparations , — Here the tremendous advantage of 
isodine is obvious. The cost of preparation of isodine is but a small 
fraction of that of merthiolate. Although this is an important con- 
sideration, especially in large nonprofit hospitals such as the Cincin- 
nati General Hospital, it was the general opinion of the group of 
surgeons consulted that they would prefer to pay the higher price for 
merthiolate because of the advantages, outlined above, which it offers. 

CONCLUSION 

It is our opinion that isodine is an efficient and satisfactory skin anti- 
septic for use in the preoperative skin preparation of sui’gical cases. 
In comparison with merthiolate, however, with the exception of the 
much more moderate cost of the former, we feel that its collateral dis- 
advantages make its general adoption for this purpose unlikely. 

Thorough washing of the skin with soap and water, alcohol, and ether 
was emploj^ed in ail cases prior to the use of the antiseptics studied in 
this investigation. 
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SURGERY 


As collateral evidence^ it seems pertineut to note at this point that 
only two wound infections occurred in the entire series. Both of these 
happened to be in eases udiere luerthiolate had been used, and in both 
the iafeetiou was satisfactorily explained on the basis of factors un- 
related to preliminary skin sterilization. 

As might be expected, Ivom the well-known chaz^aeter of the average 
skin contami)zants, the oz'ganisms recovered from tlie test samples were 
as follows; B, subtiliSj B. 'pyocynneus, Acrohacter (lerogens, sarcina, 
Staphylococcus aureus^ Staphylococcus albus and nonhemolytic strepto- 
coccus, All analysis of the relative frequency of occurrence of the 
A'arious organisms would contribute nothing to the problem under 
consideration. 

2, Physical Adva^itagcs and Disadva7itages.~ln regard to the phys- 
ical properties of the two solutions, isocline was found to be the more 
difficult to apply. If applied in minimal amounts, the sponge having 
been Avrung out, a smooth coating was produced, but the process of 
application was slower. If larger amounts were used, with the sponge 
not Aviuiug out, tliere was an annoying tendency for the solution to 
puddle and run offi the skin and the excess had to be removed with 
a di'y sponge, with resultant delay in preparation and di’aping of the 
patient. Merthiolate was found to paint smoothly regai*dless of the 
Avetness of the sponge, thus eliminating the necessity of Avringing the 
sponge or AAdpxng ojB; the excess. 

It was also noted that the deeper color (eosin) of the merthiolate 
zizade the limits of the prepared skin area much more clearly defined, 

A third disadvantage of isodiiie was tlie leather sharp acrid odor 
whicli Avas found to be extrenzely izTitating to the eyes and to the nasal 
mueosa of the operator, inducing an annoying laehrymation in addi- 
tion to the unpleasant odor. 

3, Belayed a7td Secoudary Effects. — From this standpoint, isodine is 
again at a slight disadvantage. No seidous burns Avere encountered 
in any of the cases. In the merthiolate series no irritation of any sort 
occurred in any ease. In the isodine series 12 cases shoAved slight 
desquamation in areas where adhesive tape had been applied 0 A’'er the 
painted surface. Of these 12, 11 had no discomfort and the desquazna- 
tiou was so slight as to be scarcely Avoi'th mentioning. In the twelfth 
thei’e was itching and subjective irritation, and lanolin was applied 
for tAventy-four or thirty-six hours with complete relief. 

4, Personal Impressions of the Fifteen Surgeons in Whose Cases the 
Solutions Were Used,— These may be summarized briefly by the fact 
that merthiolate was universally preferred. Although isodine Avas 
found to be perfectly satisfactory from the standpoint of wound lieah 

and efficiency as a skin antiseptic, all of the surgeons prefezTcd 
merthiolate because of its ease and rapidity of application, efficiency, 
and clear delineation of the treated area. 
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The principal objections to isocline, in order of emphasis, were (a) 
greater difficulty of application, (b) acrid and iiTitating odoi', (c) 
poorer delineation of the painted area, and (d) occasional skin 
irritation, 

5. Cost of the Preparations . — ^Here the tremendous advantage of 
isodine is obvious. The cost of preparation of isodine is but a small 
fraction of that of merthiolate. Although this is an important con- 
sideration, especially in large nonprofit hospitals such as the Cincin- 
nati General Hospital, it was the general opinion of the group of 
sui’geons consulted that they would prefer to pay the higher price for 
merthiolate because of the advantages, outlined above, which it offers. 

CONCLUSION 

It is our opinion that isodine is an efficient and satisfactory skin anti- 
septic for use in the preoperative skin preparation of surgical eases. 
In comparison with merthiolate, however, with the exception of the 
much more moderate cost of the formei^ we feel that its collateral dis- 
advantages make its general adoption for this purpose unlikely. 

Thorough washing of the skin with soap and water, alcohol, and ether 
was employed in all eases prior to the use of the antiseptics studied in 
this investigation. 
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Editorial 


The Conservative Treatment of Appendical Peritonitis 


T HEKB is a great deal of controversy, aihong surgeons concernnig 
the advisability of immediate operatioir ni cases of acute appendicitis. 
In spite of one's convictioiis concerning a])pendical disease, there can be 
no question that treatnmnt of acute appendicitis is always surgical and 
sliould coiisisl of immediate extirpation of the appendix before infection 
has extended beyond the confijics of tliat viseus. 

In appendicitis, as in other conditions, however, the presence of cer- 
tain complications is of more importance in determinhig the type of 
therapy than the original lesion itself. This is particularly true in many 
cases of appendical peritonitis. Unfortunately, too many physicians con- 
sider the conservative treatment of appendical peritonitis as tliat of 
appendicitis and as a result of tiiis there has been much confusion in the 
rationale of the therapy. As emphasized above, there is no conservative 
treatnumt of appendicitis; for, althougli in many eases of inflammatory 
disease of tlie appendix the infection will subside spontaneously without 
extension into the peritoneum, one is not justifled in assuming that such 


will occur because of tlie consequences when it does not occur. 

In cases, liOAvever, in which there lias been perforation of the appendix 
with production of peritonitis, unless the perforation has occurred with- 
in a very short period of time, conservative therapy sliould be instituted. 
The rationale of such treatment is based upon the fact that most eases 
of peritoneal infection will localize if given a chance. The addition of an 
operative trauma to a patient who is critically ill with a spreading peri- 
tonitis may produce a fatal result. Also, the patient whose lesion is be- 
ginning to localize invariably will be harmed by an operative procedure 
before complete localization has occurred, because breaking protective 
adhesions in removing the appendix will result in a spreading of the 
infection and recontamination of the peritoneal caviar, in addition to 
the tz'auma imposed by the operation. 

One of tlie reported disadvantages of the conservative treatment of 
aunendical peritonitis has been that complications are more likely to 
ncciir Beiim' a staunch advocate of the method, I frankly admit that 
^uoh is uossible but that this is not necessarily undesirable. Compliea- 
are more likely to occur following institution of conservative 
because patients live long enough to develop the complications, 
f of a patLfs succtinibmg tl.KO lo tom- da.vs after the 

p»e*<l„re, the patient will develop a e„l.d,.aae. a enhphron.c. 
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or other residual abscess a week or ten days later. The prompt recogni- 
tion and the institution of adequate drainage in these complications, 
however, will result in a complete cure. The contention that the con- 
servative treatment of appendical peritonitis is attended by a higher 
complication incidence is not borne out by the expeiuence of the surgical 
clinic of Duke University in which the incidence of complications was 
lower than in those cases operated upon inunediately. 

It should be emphasized, howevei’, that the institution of conservative 
treatment of appendical peidtonitis is much more difficult and taxes the 
surgical judgment of even the expexuenced surgeon. It cex'tainly is no 
method of treatment to be used by the occasional operator, and I, per- 
sonally, am convinced that the physician who sees relatively few eases 
of peritonitis complicating appendicitis will do better by opei'ating upon 
all such cases immediately, irrespective of the time that they are seen 
and the presence or absence of all complications. 


'Alto7i Oclisner. 
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ItECENT ADVANCES IN SURGERY OP THE ESOPHAGUS 
Clakexce E. Dikd, JLD., Pkovidence, E. I. 

fCoiUtHHa/ from the October issue) 

CAKCIXO.MA 

In 1923, Fischer concluded an liistorieal review on the subject of 
surgical treatinoiit of carcinoma of the esophagus with the prediction 
that "'not many years from now many cures will have been acconn 
pUsbcd in a disease that was beyond help and hope/* It is my purpose 
to indicate the extent to which this prophecy has been fulfilled during 
the past sixteen years. 

Tlie older writers were well aware of the fact that carcinoma originat- 
ing in tJic esopliageal mucosa is resectable, pathologically spealdng, in 
a fairly large number of cases (e.g., Billroth, 1871). The likelihood of 
complete removal is gi'eatei' than in carcinoma of the stomach, for ex^ 
ample. More recent studies in tlie jnain have substantiated this view. 
Turner (1934) noted that in all five cases in which he had been able 
to complete the radical removal of the esophagus, there was no evidence 
of dissemination. He remarked that ‘'in one notable case the patient 
lived for 19 months after gastrostomy or 21^2 months after the first 
symptoms of esophageal obstruction, and even then death was precipi- 
tated b}" perforation with a bougie. A long linear growth at the lower 
end showed only local spread/* Krauss (1933) mentioned a man who 
was thought to have an inoperable carcinoma in the lower tliird, but at 
autopsy six mouths later showed a small operable growth. Helsley 
(1923) studied TO fatal eases at the Franz Josef Hospital in Vienna. 
Sixty -four per cent of the tumors were purely local, with no metastases 
to regional lymphatic nodes; only 6 per cent showed metastases to tlie 
nodes alone the other 30 per cent showed local and distant metastases. 
Among forty-nine necropsies at the Cook Countj" Hospital in Chicago, 
28.5 per cent of the tumors had not metastasized (Buehbinder, 1925). 
In fifty-one autopsy records at St. Bartholomew’s Hospital London, 
metastases were noted to be absent in 21 per cent (Raven, 1931), Of 
fifty-seven autopsied cases, Zuppinger (1936) reported 33.3 per cent 
without metastases (Rontgeninstitut, Kantonsspital, Zurieli). Watson 
(1936) noted that in autopsies at the Memorial Hospital, New York, 
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there were secondary deposits in about 50 per cent of the cases. He 
remarked that ^‘carcinoma of tiie esophagus very often remains to the 
end a localized disease and death results f rom pei'f oration of the growth 
into a vital structure/^ No matter what the exact figure may be, it 
seems evident that, from the point of view of metastases, even very late 
in the disease at least 25 per cent of the tumors are removable. How- 
ever, some of these, which would otherwise be favorable for excision, 
must he excluded as inoperable because the tumor has invaded important 
structures, such as the aorta or left main bronchus, or because of other 
serious organic disease. King (1936) saw twenty-five cases in a year's 
time; in two, or 8 per cent, the tumors were operable, although several 
more were explored. As in carcinoma of the stomach and colon, the 
rate of operability will probably increase with expez'ienee. 

Emphasis has frequentlj^ been placed on the necessity of early diagno- 
sis and the importance of putting the patient in the hands of the 
surgeon as soon as the lesion can be identified so that important time 
will not be lost (Helm, 1898; Ach, 1913; Meyer, 1913, 1915; Jackson, 
1925, 1935; Ricard and Ballivet, 1937). Most authoz's agi'ee that in the 
majority of instances the tumors are resectable when the first symptoms 
appear. These symptoms, as described by Jackson (1925), are often 
indefinite, but should lead promptly to esophagoscopie examination. 
Parz'ell (1930) noted that, because of the possibility of underlying 
malignancy, the esophagus should be re-examined after the removal of 
impacted foreign bodies, especially in older izeople. Since cough may 
occasionally be the earliest symptom, the esophagus should he examined 
in all cases of unexplained cough (Jackson and Jackson, 1933). The 
dysphagia may be intermittent. Burning sensatioiz under the stexmum 
was a prominent s}unptom in patients of i\Ioerscli (1937) and Garloek 
(1938). The early symptoms, however, may not always lead to a diag- 
nosis (Slierman, 1928; Mathews and Schnabel, 1935; McGibbon, 1986; 
Loeper, Riom, azid Perreau, 1936), and cases have been recorded in 
which metastases (New and Vinson, 1924) or evidences of invasion 
(Keefer, 1934) gave the fii*st indication of the disease. Nevertheless, 
the evidence at hand indicates that diagnosis by roentgenography and 
esopliagoscopy can be made sufficiently early so that the surgeon should 
be able to remove about 10 per cent of these tumors. A point in the 
patient s favor was brought out by Master (1925). He found the red 
blood cell count normal, or slightly elevated due to concentration, in 
contrast to the count in patients with carcinoma of tlic stomach, who 
wore, as a rule, anemic. Scliaer (1930) and Sliarp (1931) found leueo- 
plakia of the esophagus to be very common, especially in males over 40 
years of age. It may be precaneerous in some instances, but it i.s im. 
possible to foretell malignancy on the basis of Icncoplakia as seen at 
esophagoscopy. 
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In 11)23, Fiijehoi* concluded an liislorical review ou tlie subject of 
surgical treatment of carcinoma of tlie esophagus witii the prediction 
that ^'not many years from now many euros will have been accom- 
plished in a disease tiiat was beyond help and hope/' It is my purpose 
to indicate the extent to wliieli tJiis prophecy has been fulhlled during 
the past sixteen years. 

The older writers were well aware of tlie fact that carcinoma originat- 
ing in tliD esoj^hageal nnieosa is resectable, pathologically speaking, in 
a faiidy large number of cases (e.g., Billroth, 1871). The likelihood of 
complete removal is greater than in carcinoma of the stomach, for ex- 
ample. ]\Iore recent studies in the main have substantiated this view. 
Turner (1934) noted that in all five cases in which he had been able 
to complete the radical removal of the esophagus, there was no evidence 
of dissemination. He remarked that “in one notable case the patient 
lived for 19 months after gastrostomy or 21^^ months after the first 
symptoms of esophageal obstruction, and even then death was precipi- 
tated by perforation with a bougie. A long linear growth at the lower 
end showed only local spread/' Ivrauss (1933) mentioned a man who 
was thought to have an inoperable cai^cinoma in the lower third, but at 
autopsy six months later showed a small operable growth. Helsley 
(1923) studied 70 fatal cases at the Franz Josef Hospital in Vienna. 
Sixty-four per cent of the tumors were pureij^ local, with no metastases 
to regional lymphatic nodes; oiily 6 per cent sliowed metastases to the 
nodes alone/'* the other 30 per cent showed local and distant metastases. 
Among forty-nine neeroj^sies at tlie Cook Counter Hospital in Chicago, 
28.5 per cent of the tumors had not metastasized (Biichbindei', 1925). 
In fifty-one autopsy records at St. Bartliolomew’s Hospital, London, 
metastases were noted to be absent in 21 per cent (Raven, 1931). Of 
fifty-seven autopsied cases, Zuppinger (1936) reported 33.3 per cent 
without metastases (Rdntgeninstitut, Ivaiitonsspital, Ziirieh). Watson 
(1936) noted that in autopsies at the Memorial Hospital, New York, 
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proportion at 4 to 1; Macmillan (1935) reported 6 to 1. Watson notes 
that 3.5 per cent of all deatlis from cancer in New York City are due to 
carcinoma of the esophagus. Clairmont (1921) estimated that about 
25,000 men die of carcinoma of the esophagus in Europe annually. 

Fdliative Treatment,— In some of the clinics where endoscopic tech- 
nique is highly developed, palliative treatment is carried on for the most 
part by repeated dilatation of the stenosed area on a string previouslj'’ 
passed (Vinson, 1923, 1925, 1936; Moersch, 1929; Leven and Bowers, 
1938), or by dilatation plus the insertion of an inlying coiled wire tube 
with an upper shoulder to keep it in place (Soxittar, 1927, 1934; Murray, 
1931; Howarth, 1932), with or without radiation. Most of these clinics 
do not favor gastrostom 3 ^ but Jackson (1935) recommends early gas- 
trostomy, rest, and proper feeding. Others (e.g., Friedenwald, Zinn, and 
Feldman, 1927; Tasche, 1932; Watson, 1933) recommend gastrostomy, 
usually by a technique which provides a permanent valved opening from 
which the tube may be removed between feedings. 

Carcinoma of the Upper Esophagus , — Two factors appear to have 
contributed to a recent lack of interest in carcinoma of the upper third 
of the esophagus, as compared to the enthusiasm shoAvn in the attack 
on growths in the middle and lower thirds. In the fii'st place, the cases 
arc not so common; second, the field of operation is ill defined and the 
lesion most frequently encountered (Trotter’s young and middle-aged 
female type of lij^pophaiyngeal epithelioma) is px’one to he neglected 
))oth by the laryngologist and the thoracic surgeon. Paterson (1931) 
warned that in this disease the original diagnosis is almost alwa.ys hys- 
terical dysphagia. In this review the hypopharyngeal epitheliomas will 
he considered with the upper esophageal tumors because thej" so often 
extend into the csojxhagus. 

Billrotirs (1871) demonstration in dogs that a portion of the cervical 
esophagus can be removed successfully laid the foundation for the orig- 
inal esopliagectomy for carcinoma by his associate, C 2 erny (1877). By 
the time of i^Iikuliez’s paper (1886), ten similar resections had been 
done. There followed, among othei^s, the reports of C4arre (1898), 
niuek (1898, 1913), Trotter (1913), Gluck and Soerensen (1920, 1923), 
liOgau Turner (1920), KiUtuer (1921), Sauerbruch (1925), Torek 
(1926), Loiheissen (1929), Zaaijer (1930), Orton (1930), Zange (1931), 
lOvaiis (1933), Ingebrigtsen (1933), Truesdale (1934), Lewis 1934), 
Pilcher (1937), and Hoover (1938). 

Out of (lie 200 or so epidermoid carcinomas of the Inqmpliarynx, and 
the ten or twelve originating in the upper esophagus, which have been 
rcsecled, no more than ten are rci)orted to be cured for more tliaii five 
years (Gluck, six cases, 1923; Wallace, 1920; Evans, 1933; Trotter, 
1937; Hoover. 1938, 1939). Tlie tninois in Trotter's and Hoover’s eases 
were coufmed to the uppermost portion of the esophagus. All of tlie 
otiicr growths which wore cured involved the bypopliarynx, although 
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Surgeons such as Saucrbrueh, itc^^er, Torek, Zaaijer, Lilienthul, Egg- 
CHS, and lurner have persisted in their attempts to combat carcinoma 


of the osopliagus siu'gieall}^^ because of the disappointing iucftectiveuess 
of radium and x-ray treatmeut, at least as at present applied. Of the 
many thousands of patients so treated, only about twenty are reported 
to be cured and many of these cures are questionable either because 
insufficient time has elapsed or because the histologic evidence is in- 
complete. Guise;!: (1930, 1936) claims about fourteen cures by radium 
therapy, mostl^^ in the ** basal cell type of tumor in the midcsophagus.” 
Though he has had no permanent successes himself, Watson (1933, 
1934) is much impressed by Guisea’ results. Hill (1924) reported one 
patient well seven years after treatment by radium, another after three 
and one-half years. In seven additional cases of seventy-seven treated, 
the local tumor disappeared completely for from six months to five 
years. Dufourmentel (1930) recorded a six-.vear cure of a basal 
cell epithelioma^’; two otlier patients were alive and appai’ently well at 
tlie end of four and tliree years. Crump and Kasabacli (1935) com- 
pletely destroyed a squamous ceil carcinoma of the upper third by 
radium and deep x-ray therapy, as shown at aiitopsy. In two cases 
treated by heavy external radiation at the Memorial Hospital, New 
York, tlie eaz’cinoma was eradicated, but death had oeeiirved from per- 
foration and suppurative mediastinitis, tiie result of radiation (Watson, 
1936). The many otlier winters on the subject report adverse or incon- 
clusive results, but several express hope for the future based on new 
researelies and improved techniques, particularly by external radiation 
(e.g., Pirie, 1923; Greene, 1924; Lewis, 1924; Mills and Kimbrough, 
1925; Wright, 1929; Moran, 1930; Howartli, 1932; Teperson, 1932; 
Beck and Guttman, 1932; Cieminson and Monkhouse, 1934; Levitt, 1934; 
Zuppinger, 1936; Cain and Solomon, 1937), Woodman (1929) and 
Cieminson (1929) treated several patients by thoracotomy and direct 
implantation of radon seeds. ^Yoodlnan^s report hi 1931 indicates that 
the method as applied was iaefteetive. Eicard and Ballivet (1937) ex- 
pressed the belief that if surgeons had a chance to I'eseet the large 
mimber of early cases now sent to radiologists the surgeons’ results 


would be incomparably better tliazi any the radiologists have been able 
to present. 

That the subject of carcinoma of tlie esophagus is of great importance 


is indicated by the figures of Hoffmann (1934) and ^Yatson (1936). 
Hoffmann, as consulting statistician for the Prudential Insurance Com- 
pany found that in the United States registration area the death rate 
from the disease had increased from 1 in 109,000 in 1915 to 1,7 in 1932. 
Tlie rate for England and Wales was 5.9 in 100,000; Scotland, 4.9; 
Irish Free State, 5.2: Northern Ireland. 3.5. In England and Wales 
i . 1031 the proportion of males to females was approximately 3 to L 
Most statistics, including those of Guisez (193a), in France, place this 
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Through a cervical exposure, Kiittiier (1921) freed a growth at the 
level of the clavicles and successfully invaginated the lo^Yer stump of 
the esophagus, leaving a pack in the upper mediastinum. Sauerbruch 
(1925), Zaaijer (1930), and Evans (1933) found that the esophagus 
may be severed in the upper mediastinum as low down as the arch of 
the aorta and that, by inserting a tube and packing around it, serious 
mediastinitis did not occur. Zaaijer 's exposure included the removal 
of the manubrium and portions of the clavicle and first and second ribs. 
Sauerbruch (1925) described a right anterior upper thoracic approach 
for growths immediately below the thoracic inlet, and Butler (1937) 
noted that a good exposure of the region is obtained at the time of a 
Semb (1935) posterior thoracoplasty. 

The results of surgical excision in the upper esophagus have not been 
encouraging on the whole, but they are good enough to stimulate the 
conscientious surgeon to make continued attempts at cure. Radiation 
appears to be ineffective except for palliation. 

Carcinoma of the Midesophagiis . — ^About one-half of the carcinomas of 
the esophagus involve the middle third. As a rule, the entire thoracic 
portion must be removed if a cure is to be hoped for (Torek, 1927). 
Excisions of this nature have been carried out with increasing fre- 
quency during the past few years and there is cause for some encourage- 
ment in a heretofore disheartening field. 

When discussing carcinoma, a careful distinction must be made be- 
tween operative success and cure. The only certain cure of a carcinoma 
of the midesophagus was obtained by Torek (1913), whose patient lived 
twelve years after the resection and died at the age of 80 years of pneu- 
monia without recurrence, as shown at her autopsy (Torek, 1927)."^ 
Even the operative successes were few and far between up to the 
present decade. Among an estimated 100 attempts between 1913 and 
1930, successful excisions of the midesophagus were recorded only by 
Zaaijer (1913, 1929), Torek (1913), Lilienthal (1921), and Eggers 
(1925). During this time, the technique of thoracic surgery had be- 
come quite highly developed and it seemed almost impossible that the 
results should he so poor. 

One point in technique gradually became firmly established; that 
following a transpleural operation for carcinoma of the esophagus a 
catheter should be led, airtiglit, out of the pleural cavity to a container 
of sterile water placed on the lloor. Torek did not use drainage of any 
kind in his successful case, but Willy Meyer (1915) considered tlie 
result distinctly fortunate, and the successful cases of Eggers (1925, 
1930), who drained, and the many failures of others (e.g., Bessesen and 
Bc.sse.scn. 1931) who did not drain, indicated that a tube probably 
slu^be inserted. The end of the catticter should be placed no more 



77G 


BUKGEIty 


some of them may have origijiated in the upper esophagus. In Evans' 
pcitient, a iemalc, aged G3 years, a .s{{uanious cell eurcinoina which in- 
volved tlie larynx and csopluigus extensively iuicl been removed twenty- 
three years previously. She now lived iu comfort by the use of a rubber 
esophagus which she iijserled between the cervical opening and the gas- 
trostomy at each menh Trotter s patient, a male, was well at the age 
of /2 years, ten years after excusiou of an epidermoid eareiuoma. Iu 
Hoover s case, a \vomau, aged 40 years, liad hud dysphagia for five 
months; biopsj^ showed a small, Grade 1, epidermoid carcinoma at the 
upper end of the esophagus^ Bilateral dissection of the cervical lymph 
nodes sliowed no mctastascs. Ten days after removal of the Jiodos, the 
localized upper esophageal tumor was excised througli a right lateral 
wound by removing a portion of the thyroid ala (Trotter's hypopharyu- 
geal approach). It was possible to retain a narrow strip of tiie wall 
of the lower pharynx and esophagus. A Levine tube Avas inserted and 
later a thread Avas passed and dilatations Avere carried out over it. At 
present there is no evidence of recurrence and a 7 mm. esophagoscope 
can be passed without difficulty. 


In at least tAA^o of tlie cured patients recurrent laryngeal paralysis 
liad occurred previous to the resections (Evans, Trotter). In most of 
the cases the regional lymph nodes have been excised, but usually they 
have not been found involved. In Gluck's six cases, mid in Ea'Uus' ease 
tlie laiynx Avas removed, but Trotter and Hoover did not dud this 


neeessaiy. 

The techniques of lateral pluuyngotomy, local resection of the upper 
esophagus, and radical laryiigopharyngoesopliageetomy, together AAdtJi 
the plastic i^rocedui^es requisite for preservation and restitution of tlie 
respiratory and sAvalloAving functions, are aa'cII described in the refer- 
ences cited (see also Pokotilo, 1930). Wilensky (1914) emphasized the 
importance of a preliminary gastrostomy. Trotter (1913) stressed the 
clesirabilitj^ of determining the exact site and, Aidienever possible, the 
approximate extent of the growth before operation in order that the 
plans for excision and reconstruction by fascial and skin flaps should be 
more perfect. Churchill (1935), using the methods of reconstruction 
described by Trotter, found tliat the tAA^o patients from Avhom lie excised 
hypophaiyngeal carcinomas were never able to sAvallow anything ex- 
cept small amounts of liquids. King (1936) noted that, because of the 
possibility of inAmsion of the primaiy bronchi or trachea by the groAvth, 
bronchoscopy should always be performed Avhen the groAvth is at or 
aboA^e the leA’^el of the sixth thoracic vertebra." Rutherfords expe- 
rience (1934) emphasizes this point; during an operation hy the cervical 
route he found the tracliea infiltrated by tumor. 


-furious 

(1934) in bad been^^turned in from tlie neck to clo^e n j)har.v n^reai /J.s'tuJa 

f laryngectomy for carcinoma. 
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Throug’li a cervical exposure, Kiittner (1921) freed a growth at the 
level of the clavicles and successfully invaginated the lower stump of 
the esophagus, leaving a pack in the upper mediastinum. Sauerbruch 
(1925), Zaaijer (1930), and Evans (1933) found that the esophagus 
may be severed in the upper mediastinum as low down as the arch of 
the aorta and that, by inserting a tube and packing around it, serious 
mediastinitis did not occur. Zaaijer ’s exposure included the removal 
of the manubrium and portions of the clavicle and first and second ribs. 
Sauerbruch (1925) described a right anterior upper thoracic approach 
for growths immediately below the thoracic inlet, and Butler (1937) 
noted that a good exposure of the region is obtained at the time of a 
Semb (1935) posterior thoracoplasty. 

The results of surgical excision in the upper esophagus have not been 
encouraging on the whole, but thej^ are good enough to stimulate the 
conscientious surgeon to make continued attempts at cure. Kadiation 
appears to be ineffective except for palliation. 

Carcinoma of the Midesophagii ^. — ^About one-half of the carcinomas of 
the esophagus involve the middle third. As a rule, the entire thoracic 
portion must be removed if a cure is to be hoped for (Torek, 1927). 
Excisions of this nature have been carried out with increasing fre- 
quency during the past few years and there is cause for some encourage- 
ment in a heretofore disheartening field. 

When discussing carcinoma, a careful distinction must be made be- 
tween operative success and cure. The only certain cure of a carcinoma 
of the midesophagus was obtained by Torek (1913), whose patient lived 
twelve 3 "ears after the resection and died at the age of 80 years of pneu- 
monia without reciuTcnce, as shown at her autopsj^ (Torek, 1927). 

Even the operative successes were few and far between up to the 
present decade. Among an estimated 100 attempts between 1913 and 
1930, successful excisions of the midesophagus were recorded only by 
Zaaijer (1913, 1929), Torek (1913), Lilienthal (1921), and Eggers 
(1925). During this time, the technique of thoracic surgeiy had be- 
come quite highly developed and it seemed almost impossible that the 
results should he so poor. 

One point in technique gradually’' became firmly established: that 
following a transpleural operation for carcinoma of the esophagus a 
catheter should be led, airtight, out of the pleural cavity to a container 
of sterile water placed on the floor. Torek did not use drainage of any 
kind in his successful case, but Willy Meyer (1915) considered the 
result distinctly fortunate, and the successful cases of Eggers (1925, 
1930), who drained, and the many failures of others (e.g., Bessesen and 
Beasesen, 1931) who did not drain, indicated that a tube probably 
inserted. The end of the catheter should be placed no more 


•.Smno of tho tarly c-xptirimenta on which Torek's technioi 
tle.^crlbeti in Iho %York of Kellini: (lOOi). iccuniqi 


was foun<led are 
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than one ineli wiihiu the pleural cavity (Abel, 1926). Occasionally the 
tube becomes walled oft* between the lower lobe of the lung and the 
ditiphragni and fails to keep tlie pleiu^al cavil)" empty, us dcmoiist rated 
ill lU) personal experience. For this reason it may be wise to leave a 
second catheter at a higher level. In some cases it might seem best to 
the operator to puss u tliird airtight tube into the lower mediastinum, 
and possibly a fourth through the skin and sternomastoid muscle into 
the mediastinum from above. Tlie incidence of empyema following any 
transthoracic operation on the o])ened esophagus remains extremely 
high. By this use of closed drainage with a water seal, introduced in 
1911 b}" Kenyon for empyema, tlie dangers of empyema and medias- 
tinitis are diminished.^ 


No other essential changes in technique luive been introduced since 
Torches first operation. As a matter of fact, tiie principles wliieh should 
Jiave led to success were known to Saizerbruch us early as 1909. But, 
time after time, during the seventeen years between 1913 and 1930, 
some error in teclinique, or an unforeseen but often preventable cir- 
cumstance ill tlie preoperative or postoperath^e care, brought disaster to 
the xmtieut (Unger, 1913; King, 1936); and the errors still continue, 
so difficult is it to carry tJirongli the entire program with good judg- 
ment. The many tragedies led Lilieuthai (1921, 1923) to persist with 
the posterior mediastinal approach (operation of L. Kehn, 1S9S). This 
minimized the dangers of infection, but it is not favored b)" most opera- 
tors because of inadequate exposure and the inability to remove a seg- 
ment of esophagus long enough to insure against recurrence. 

The errors in technique which led to fatalities in so many cases by the 
transpleural route ivere mostl)" tliose which i‘esulted in mediastinitis, 
empyema, atelectasis, and pneumonia. Less often the patients died 
quickly as the result of trauma and liemorrliage. Some X'eports have 
incriminated the cardiac musculature or vagal inlubition, but, if the 
patient is kept well oxygenated during anesthesia and the tissues are 
bandied gently, there is little reason to believe that these are important 
factors. 

Mediastinitis, in not a few instances, has occurred as the result of 
rupture of the tumor during attempts to free it (e.g., Bunnell, 1922). 
Most writers who have had this experience iiave noted that the tumors 
were obviously so fixed to surrounding structures as to be inoperable and 
that efforts to remove the growths should not have been pei’sisted in. 
In another group of cases ligatures have slipped oft the esophagus, 
resulting in gross contamination of tlie mediastinum. Tills tragedy can 
be prevented by tying tightly, and doubly, with heavy braided silk or 
tape Selling (1904) appears to have been the first to use a finger 


years. Jed on the twenty-first day of and pneumonitis. 

IJdwardt aSr«?ed this unfortunate result to failure to drain. 
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cot over the esophageal stump to help prevent mediastinal infection 
during exteriorization. This technique has been utilized by Lotheissen 
(1924), King (1936), Edwards (1936), and Garlock (1938). King and 
Garlock left the mediastinal pleura open intentionally, seeking in this 
way to afford drainage for the mediastinum through the cathetei left in 
the pleural cavity. 

From the time of the earliest operations, surgeons have had difficulty 
in dealing effectively with the upper stump of the esophagus. When 
it is brought directly out of the cervical wound, it acts as a path along 
which organisms enter the serum-filled mediastinum, thus inciting medi- 
astinitis on the second or third postoperative day. AVhen it is passed, 
as it should be (Ach, 1913; Rehn, 1913; Torek, 1913, 1929; Turner, 
1932), through a tunnel of normal subcutaneous fat before it emerges 
through an opening in the skin, a portion of its distal end may become 
necrotic from insufficient blood supply, thus leading to subcutaneous 
gangrene and retrograde mediastinitis. The blood supply of the esopha- 
gus should never be severed so high as to require the ligaturing of the 
inferior thyroid arteiy (Gohrhandt, 1927). The stump should be 
liandled carefully to avoid injury to the muscular coats. It should not 
be acutely angulated over the manubrium and should he brought under 
the skin and subcutaneous tissues only for 4 to 6 cm. It should be 
stitched to the skin with fine interrupted silk sutures which exclude it 
eompletety from the mediastinum without inteiTupting the supply of 
blood to the exteriorized portion. Extreme care should be taken to avoid 
puncturing the mucosa. A large catheter should be sutured into the 
stump and co2niected with a suction apparatus. If it is necossazy, be- 
cause of a short stump or faulty nutrition, to bring the esophagus di- 
rectly out through the cervical wound, the patient should be nursed in 
Trendelenburg position, and the gauze packing about it should be 
changed very frequently to keep it dry (Turner, 1932). In Fischer ^s 
successful ease (1937) the esophagus was led out of the cervical wound 
for a distance of 10 cm. and a tube was tied into it. Remoteness of the 
.source of contamination prevented infection, but possibly it would have 
been safer to bring the esophagus out under a bridge of skin. 

Empyema, atelectasis, and pneumonia most often have been the result 
of failure of complete expansion of the lung at the time of closure of the 
chest. Aspiration of tlie resiclual air immediately after operation prob- 
ably should be done more often. Patients have died also because air 
leaked inward through the thoracic wound, through the site of drainage, 
or tbrongli tlie cervical wound. The cervical wound should be closed air-^ 
tight. If cervical drainage of the inecliastinum is thought to be desirable, 
a eat}u‘ler miglit l)e placed througli the skin and .sternomastoid nutsele, 
airtight, and brouglil out under a water seat 

The tondeuey toward atelectasis and pneunmnia appears to be in- 
creased when the piirenie nerve is paralyzed. Some authoi's have 
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ascribed pneuiuonitis to intratracheal anesthesia, but the evidence is not 
coiiviuc iug. Rather, it occurs as a rule in association Avith Avidespread 
sepsis and atelectasis due to the presence of iluid and air in the corrC' 
sponding pleural cavity, AAUth or Avithout paralysis of the diapJiragm, 
Retention of secretions in tlio bronchial tree due to inability to cough 
them up may be the cause. Under these conditions, aspirations of the 
bronchial tree may be lifesaviug (Haight, 1938), I have found that the 
introduction of a tracheotomy tube under local anestliesia is of great 
value in cases AAdiere suction must be repeated at frequent interA’^als. 

Turner (1933) and Fischer (1937) preA^ented pulmonary and pleural 
complications by blindly, but carefully, tunneling out the esophagus 
by the abdominocervical route (operation of Denk, 1913). Turner ^s and 
Fischer’s patients recovered; Orton (1936), Avho used the same tech- 
nique, lost }\is ])atient on the sixteenth postoperative day only because 
the abdominal Avouncl ruptured, Golirbandt (1927) expressed the 
opinion that this operation is less severe for the patient than the trans- 
pleural operation. However this may be, Turner (1934), aa^io has had 
the greatest experience AvitJi this ‘^pull-through” method, discusses AAuth 
some misgivings his difficulties, such as teai'ing of the groAVth, tearing of 
the pleura, postoperative hemorrliage and effusion into one or both 
pleural caAuties. For groAvths of the middle portion of the esophagus 
lie is ‘‘inclined to give further consideration to the posterior mediastinal 
or the transthoracic route.” 

Seiffert (1929, 1935) demonstrated the feasibility, at least in his OAvn 
hands, of the endoscopic excision of some of the tumors. In aucav of the 
fact that lie liad successfully treated a patient Avith a fresh perforation 
of the esophagus by splitting almost the entii'e length of the organ 
endoscopically, it occurred to him that a circumscribed section of the 
esopliagus might be removed from Avitliin, leaving tlie ruAv bed to retract 
and heal. One of his tliree patients is reported aa^cH OA’^er fiA^e years after 
such a resection and none of them died of mediastinitis. Moersch (1937) 
reported a successful excision by the endotherm tlirongh an esophago- 
scope. 

From the standpoints of exposure and likelihood of complete removal, 
the soundest approach to tumors of tlie midesopliagus appears to be 
tlie transtlioracic. Since 1930, successful operations of this nature have 
been carried out Eggers (1930). King (1936), EdAivards (1936), Rad- 
ford (1937), Brunn and Stephens (1937), King (1937), Oarlock (three 
cases, 193S), Oarlock (1939), Adams (1939), and Churchill (1939), 
Carter (1939) lost a patient, eight Aveeks after an apparently successful 
Torek opei^ation, from basal meningitis secondary to multiple small 
abscesses of the left lung. 

Kin" (1936) makes the statement that negative nncroscoiue finding 
must not be regarded as more important than tlie combined evidence oh- 
^ined by the other observations. ” This point of vioAv may be justified 
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iu some instances, but Eggers (193S) and Wliipple (1939) removed the 
esophagus in cases of supposed carcinoma, only to find that the speci- 
mens contained no new growtli (see tJie section on Foreign Bodies, Infec- 
tious and Their Complications, page 7S9). In both instances the pa- 
tients recovered. If repeated biopsies taken from above have been nega- 
tive, a specimen removed by retrograde esophagoscop}^ through a gas- 
trostomy may identify the lesion (Lotheissen, 1924). Tissue may be 
removed from the lower end of a growth tlirough an esophagoscope, 
passed b 3 ^ way of the stomach at tiie time of laparotomy (personal ex- 
perience of the i^eviewer). Most authors insist on definite diagnosis 
(e.g., Jackson, 1935). 

Torek (1927) objected to a right-sided transpleural approach for 
tumors which extend below the aortic arch on the grounds that the liver, 
diaphragm, and pericardium niaj^ prevent the removal of an adequate 
segment of normal esophagus below the tumor. He pointed out that a 
larger proportion of hzng is collapsed during a right-sided than during a 
left-sided operation. Lotheissen (1924), Abel (1926), 0 'Sbaughnessy 
and Raven (1934), Ricard and Ballivet (1938), and Churchill (1939) 
are impressed with the possibilities of the right-sided route in selected 
cases. 

The operation of Torek ma}’' be converted into a two-stage proeedime 
by severing the esophagus in the upper mediastinum by a cervical ap- 
proach, closing the lower stump and bringing the upper stump out at tiie 
neck at the time the gastrostomy^ is performed or as a separate pre- 
liminary step (Lotheissen, 1924; Ohsawa, 1933; Eggers, 1938). In ease 
the tumor later is found to be inoperable, no harm has been done and 
the patient in fact may be benefited if the esophagostomy and gas- 
trostomy^ are connected hy^ a rubber tube so that food can be taken hy^ 
mouth in a more or less normal manner (Levy% 1898; Zaaijer, 1930; and 
others). Torek, in discussing Eggers' paper, pointed out that by this 
teclinique only a short segment of upper esophagus can be brought out. 
This miglit result in suppurative complications in a larger number of 
cases than would occur if a lo^iger segment were tunnelled under the 
vskiii, as in the original technique. Carr (1939) is convinced that the 
esopliagus cannot be divided low enough in the mediastinum to achieve 
the purpose safely. However, the method merits the fullest considera- 
tion and it should be recalled that a considerable number of successful 
cervical esophagostomics, with complete division of the tube and closure 
of tlie lower segment, have been carried out as a step in aiUethoracic 
e.soi)hugoplasty. Inasmuch as the pleura is not opened, it might be 
advisable to pack the upper mediastinum and bring the upper esophagus 
out of a more or less open cervical wound or under a bridge of skin, 
leaving the cervical wound packed open. Essentially tlie same technique 
was used several years ago in the resection and palliation of eareinonia.s 
of tlie cervical and upper thoracic esophagus (e.g., Kiittner, 1921). 
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asclibed pneumonitis to intratracheal ancstJiesiaj but the evidence is not 
convincing. Rather, it occurs as a rule in association with widespread 
sepsis and atelectasis due to the presence of liuid and air in the corre- 
sponding jdeiu’al cavity, witii or witliout paralysis of the diaphragm. 
Retention o£ secretions in the bronchial tree due to inability to cough 
them ux) may be the cause. Under tliese conditions, aspirations of the 
brouclual iree may be lifesaving (Haiglit, 1938). I have found that the 
introduction of a tracheotomy tube under local anesthesia is of great 
value in cases where suction must be repeated at frequent intervals. 

Turner (1933) and Fischer (1937) prevented pulmonary and pleural 
complications by bUndl}^ but earcfullj^ tuuneling out the esophagus 
by the abdominocervical X'oute (operation of Denk, 1913), Turner and 
Fischer’s patients recovered; Orion (1936), who used the same tech- 
nique, lost his patient 021 the sbcteeiith postoperative day only because 
the abdominal wound ruptured. Gohrbandt (1927) exxmessed the 
opinion that this operation is less severe for tlie patient than the trans- 
pleural operation. However tJiis may be. Turner (1934), who has had 
the greatest experience with this ‘^pull-through’' method, discusses with 
some misgivings his difficulties, such as tearing of the growth, tearing of 
the pleura, postoperative Iiemorrhage and eifusion into one or both 
pleural cavities. For growtlis of the middle portion of the esophagus 
he is ^ inclined to give further consideration to the posterior mediastinal 
or the transthoracic route/’ 

Seilfert (1929, 1935) demonstrated the feasibility, at least in his own 
hands, of the endoscopic excision of some of the tumors. In view of the 
fact tliat he liad successfully treated a patient with a fresh perforation 
of the esophagus by splitting almost the entire lengtli of the organ 
endoscopically, it occurred to him tJiat a circumscribed section of the 
esophagus might be removed from within, leaving the raw bed to retract 
and heal. One of his three patients is reported well over five years after 
such a resection and none of tliem died of mediastinitis. Moersch (1937) 
reported a successful excision by the eiidotherm through an esopliago- 
scope. 

From tlie standpoiiits of exposure and likelihood of complete removal, 
the soundest approach to tumors of tlie midesopliagns appeal's to be 
the tensthoracic. Since 1930, successful operations of this nature have 
been carried out by Eggei^ (1930), King (1936), Edwards (1936), Rad- 
ford (1937), Brunn and Stephens (1937), King (1937), Garlock (three 
cases, 1938), Garlock (1939), Adams (1939), and Churehili (1939). 
Carter (1939) lost a patient, eight weeks after an apparently successful 
Torek operation, from basal meningitis secondary to multiple small 
abscesses of the loft lung. 

(1936) makes the statement that negative mieroseopie finding 
must not be ren-arded as more importajit than the combined evidence ob- 
tained by the other observations.” TJiis point of view may bo jnstified 
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in some instances, but Eggers (1938) and AYliipple (1939) removed the 
esophagus in cases of supposed carcinoma, only to find that the speci- 
mens contained no new growth (see tlie section on Foreign Bodies, Infec- 
tions and Their Complications, page 789). In both instances the pa- 
tients recovered. If repeated biopsies taken from above have been nega- 
tive, a specimen removed by retrograde esophagoscopy through a gas- 
trostomy may identify the lesion (Lotheissen, 1924). Tissue may be 
removed from the lower end of a growth through an esophagoscope, 
passed by way of the stomach at the time of laparotomy (personal ex- 
perience of the reviewer). Most authors insist on definite diagnosis 
(e.g., Jackson, 1935). 

Torek (1927) objected to a right-sided transpleural approach for 
tumors which extend below the aortic arch on the grounds that the livex", 
diaphragm, and pericardium may prevent the removal of an adequate 
segment of normal esophagus below the tumor. He pointed out tliat a 
larger proportion of lung is collapsed during a right-sided than during a 
left-sided operation. Lotheissen (1924), Abel (1926), 0 ’Shaughnessy 
and Eaven (1934), Ricard and Ballivet (1938), and Churchill (1939) 
are impressed with the possibilities of the right-sided route in selected 
cases. 

The operation of Torek may be converted into a two-stage procedure 
by severing the esophagus in the upper mediastinum by a cervical ap- 
proach, closing the lower stump and bringing the upper stump out at the 
neck at the time the gastrostomy is performed or as a separate pre- 
liminary step (Lotheissen, 1924; Ohsawa, 1933; Eggers, 1938), In case 
the tumor later is found to be inoperable, no harm has been done and 
the patient in fact may be benefited if the esophagostomy and gas- 
trostomy are connected by a rubber tube so that food can be talcen by 
mouth in a more or less normal manner (Levy, 1898; Zaaijei*, 1930; and 
others). Torek, in discussing Eggei's’ paper, pointed out that by this 
technique only a short segment of upper esophagus can be brought out. 
This might result in suppurative complications in a larger number of 
cases than would occur if a longer segment were tunnelled under the 
skin, as in the original technique. Carr (1939) is convinced that the 
esophagus cannot be divided low enough in the mediastinum to achieve 
the pxirpose safely. However, the method merits the fullest considei*a- 
tion and it should be recalled that a considerable number of successful 
cervical esophagostomies, with complete division of the tube and closure 
of the lower segment, have been carried out as a step in antethoracic 
e.sophagoplasly. Inasmuch as the pleura is not opened, it might be 
advisable to pack the upper mediastinum and bring the upper esophagus 
out of a move or loss open cervical wound or under a bridge of skin, 
leuNing the cervical wound packed open. Essentially the same technique 
was used several years ago in the resection and paliiation of carcinomas 
of the cervical and upper thoracic esophagus (e.g., Kiittner, 1921). 



782 


SURGERY 


ollo^vill» 5 ►• a preliminary abdominal exploration and jejimostomy, 
Chui'ebiJl (.1.9d9) removed a earciiionut situated immediately" below the 
arcli of tlie aorta through a riglit-sidcd thoracotomy wound. The upper 
stiimi:) of eso 2 )Jjagus ivas sutured into a small, left, lower cervical iiicisiozi 
made under guidance troni within tlie thorax. Several weeks later, by 
la])arotomy, tlie lower stump of the esophagus was freed from the 
mediastinum and brought out to the skin at the left of the xiphoid 
process. The skin about tlie oj^enhig Ims remained reactionless. Churchill 
believes the squamous epithelium of the esophagus is much more likely 
to unite kindly with the skin than tlie mucous membrane of tlie stomach 
or jejunum. Completion of the antethoracic esophagus is contemplated. 

When the left-sided approach is used, Oarlock's (1939) present tech- 
nique appears to be an improvement over Torek's in that the entire 
thoracic procedure can be completed before the neck is opened. This 
lessens the likelihood of infection both in the thorax and in the cervical 
region. The tumor ivS removed and the i^roximal esophageal stump 
(which is ligatured, carbolized, and protected l)y a rubber sheath) is 
placed in the posterior superior mediastinum. The pleura abov^e the 
aortic arch is sutured over it and the thorax is closed. Then tlie cendcal 
approach is made with a clean operative setup, and the stump is ex- 
teriorized. 

Carcinoma of the Lower Esophagus , — Tumors vvdiich originate in the 
eardia of the stomacli and ascend to involve the lower esopliagns present 
essentially the same surgical problem as growtlis wiiich begin in the 
lower esophagus itself. Operations on both types of lesion will be con- 
sidered together here. The carcinomas which arise in the esopliageal 
mucosa are less likely to metastasize eai’Jy to the regional abdominal 
lymph nodes and to tlie liver (Helsley, 1923) and shonkl be more often 
curable b.y resection. However, no acenrate information is available on 
this point because most of the resections have been carried out so recently 
that the final results are unknown. 

Previous to 1938, the only successful operations on carcinomas in this 
region were recorded by^ Voeleker (1908), Kiimmell (1910), Bircher 
(1918), Hedbloin (1922), Gohrbandt (1927), ^Miyagi (1927), Ohsawa 
(eight cases, 1933), Ingebrigtsen (two cases, 1933, 1936), and Muir 
(1936). Torek (1927) states that Voeleker ’s and Bircher ’s patients 
were cured permanently. The resections of Voelelcer, Kiimmell, Bircher, 
Gohrbandt, Miyagi, and Ingebrigtsen were accomplislied tlirongh ab- 
dominal incisions without opening the pleura. Those of Hedblom and 
Muir were combined abdominal and tlioracic resections in wiiich the 
severed proximal esophageal stump was brought out through the thoracic 
wound later connected with a gastrostomy tube so that feedings were 
f ken bv mouth Hedblom performed a three-stage preliminary thoraco- 
plasty similar to that of Zaaijer (1913) for a tumor of the midesophagus. 
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In spite of the fact that Biondi (1895), Sauerbruch in his early work, 
and Jane way and Gi'een (1910) had w'orked out an apparently satisf ac- 
tor endo thoracic esophageal-gastric anastomosis on dogs and cadaveis, 
no successes in human cases wei'e recorded until Ohsawa s in 1933. 
Bengolea nearly succeeded in 1919, but his patient died of empyema on 
the thirt 3 ’'-seventh postop ex'ative day. It is worth}’' of note that Bengolea 
was one of the first, perhaps the first, to emploj^ Ken 3 ’'on's (1911) closed 
catheter drainage following a transpleural esophageal resection. Un- 
fortunately, it appears that he removed the tube prematurelj^ and re- 
drained too late. Miller and Andrus (1923) resected the lower esopha- 
gus successfully in dogs in eleven out of eighteen attempts. They brought 
the fundus of the stomach into the thorax through a left transpleural 
incision and anastomosed the esophagus to the stomach, end-to-side. 
Among the animals that died, dilatation of tlie stomach occurred twice, 
diaphragmatic hernia once, and pleural infection three times. Heiier, 
Andrus, and Bell (1925), elaborating a method suggested by Mikulicz 
(1904), transplanted the left leaf of the diaphragm to a high level about 
the esophagus, allowing the resection of the lower portion and an 
anastomosis to the stomach to be carried out below the diaphragm. The 
method has not been applied successfully in man. Fischer (1926) sug- 
gested paralyzing the diaphragm and implanting the stump of the 
esophagus into the wall of the stomach by a flap method. He did not 
liave an opportunity to perform this operation himself, but Starr in- 
dependently made use of an almost identical technique in 1922. Starr's 
patient died of a pulmonary embolus on the fifth postoperative day, but 
the anastomosis was thus far sound. Decker (1935) performed the 
operation as suggested b}^ Fischer, but lost the patient in twenty-eight 
hours due to edema of the right liuig and atelectasis of the left ; the lung 
had not been completely expanded at the time of closure and no trans- 
fusion was giveji. 

Ohsawa (1933) failed in five attempts to remove carcinomas in the 
midesophagus, but Ins results for tumors in the lower esoixhagus, eardia, 
;uul upper stomach are remarkable. During the seven 3 'ears preceding 
1933, S03 eases of carcinoma of the stomach, without involvement of the 
cardiac portion, were operated upon (clinic of Prof. R. Torikata and 
Prof. K. Isobc, Kyoto Imperial University) ; during the same time, 101 
carciuoimus of the esophagus, eardia, and upper stomach (involving the 
curdia) were explored. Forty-three resections were carried out in the 
group of 101; 5 for tumors of the midesophagus, with no recoveries; IS 
for tumors of the lower esopliagus and eardia, with S recoveries; and 
20 for tumors of the stomaeii which involved the eardia, with 12 re- 
coveries. *riie latter 20 operations were total gastrectomies and in some 
ot them us much us a cm. of the esopliagus wore also removed. These 
operations were carried out by wiiat Olisawa designates as his semi- 
tiioraeotomic transabdomiual technique or by the free thoracolaparotomie 
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leel/}u([ue. liic yroup oi! IS cxeisions wci'c completed by esophago- 
gasivostomy by Ihe is'eRiithoracotomic traiisabclominal technique.® 

At the spring meeting of the American Association for Thoracic 
Surgery, Atlanla, 1938, Adams and Pliemister reported the first suc- 
cessful tlioracie esophagogastrostomy for carcinoma performed outside 
of Japan. This was for squamous-cell carcinoma of the lower third of 
the esophagus. Tiie resection followed careful prepara tioii by experi- 
mental work on dogs and the authors had profited by experiences derived 
from a previous unsuccessful case. Ogilvie (1938), attempting a similar 


♦Inasnuich ns Ohi^uwa's publication is not generally available, a rather detailetl 
description of his approaches is outlined beloH'. It should be emphasized that all of 
Ohsawa’s thoracic operations are done without differential pressure. He says this 
is easier and safer. Oxygen is al\va3's inhaled by the patient, but increased pressure 
Is avoided; he believes positive pressure is detrimental both at operation and post- 
operatively, prosumably because of retention of carbon dioxide, ivrany of the opera- 
tions are carried out witli procaine anesthesia. In brief, he claims that in the hu- 
man being the loss of rospiratoiT function on one side is sufficient b* compensated 
for by overventUation, with added ox^'gen, on the other, and that return to a normal 
respiratory and circulatoiT status, tliroughout the bodJ^ is prompter after free 
tUovacotomy than alter thoracotosny under differential preasvire. It should be re- 
called that many of the World War surgeons dispensed with positive pressure in 
tlieir operations for tlioracic injuries. Ricard and Ballivet (J93S) did not use it in 
their unsuccessful Torelc operation. 


gemCfhoracotomic TransnlxIomiHai Technique . — This is practicallj’^ an abdominal 
substitute for free tlioracotomy, and exposure maices use of IMarwedel's (1903) left 
costal release and of Lambert’s (39J2) mobilization and reti'actlon of the left lobe 
of the liver. In addition, the hiatus is freed and tlie diaphragm maj' be split. The 
U-shaped skin incision raises a musculocutaneous flap which bares the left upper 
abdominal muscles and left lower ribs antQvhrly. About 3 cm. of the seventh, 
eighth, and ninth ribs or their cartilages are resected. S to 10 cm. from the mid- 
line: the ninth intercostal space is incised tor a length of 5 cm. and the costosternal 
attachment of the seventh rib is divided ; thus, the left costal arch is destroyed and 
is retracted upward. If the pleura is injured during this maneviver. no attention 
is paid to it. The triangular ligament is incised and the left lobe of the liver is 
retracted toward the right. The peritoneum co^'ering the esophageal hiatus Is cut 
through circularlj', the esophagus exposed, and the conditions of tiiis segment of 
the gullet are inspected. this method, we hav''e been able to expose about 10 

centimeters of the lower part of the esophagus in n\ost of our cases. . . . Depending 
upon the conditions of the tumor and the presence of adhesions, however, this form of 
operation ma3’‘ be insufficient and It 11103’' become neccssaiw to open the thorax. . . • 
We believe tliat in those cases of diseases of the lower portion of the oesophagus and 
cardia which require thoracotom3’, free transdiaphragmatic thoracolaparotom3’’ is the 
method of choice. For somewhat mo2*e complicated cases, free thoracolaparotomy or 
laparothoracotom3^ is the most acceptable technic in our opinion.” 

0’Shaughness.v and Raven (1931) comment on Ohsawa’s semitlioiacotomic trans- 
abdominal technique as follows; *'On the cadaver, we have found that his method of 
opening tlie chest from the abdomen wlien following the oesophagus up towards tlie 
lung root is open to some objections : an incision in the diaphragm stretching from the 
esophageal hiatus to the costal border is liable to wound the pericardium, and the 
closure of this incision offers great technical diflficult3'. At the same time this metliod 
does permit of a preliminaiy exploration from the abdomen, and although we per- 
<?onalIv^ should prefer to begin with the left transpleural approach and tJien, if access 
to the cardiac end of the stomach was desired, divide the diaphragm from above 
(with the pericardium intact), the results obtained by Ohsawa are so remarkable that 
it seems impossible to dismiss his suggestion lightlj^” This criticism is not entirely 
lustiffed because Ohsawa makes it clear that lie also prefers the thoracolaparotonnc 
technique for the tumors which extend much above the hiatus. 

f'rpc ThorocoJaparotomw TecJinique . — Ohsawa continues: _*'In case the laparotomj' 
be done first, either a mid line or left pararectal incision is made from the 
«?eventh costal cartilage to somewhat above the navel: the peritoneal cavity js opened 
and the conditions of the viscera examined; and then the skm incision is extended 
iiMu-ord and lateral^’ along the chest wall so that it forms an arc with the left eighth 
nsi its chord, the posterior superior limit of the incision correspomling to tlie height 
inferior angle of the left scapula. Tlien segments 
Oi tnG in nnfi Tibs iLFG TGSGctGcl* (xVt tiniGS only tliG oiglitH rllj is 

long of the seventh and ei«ntn rms are re.tcicm incised in the 

resected, ,and occasion.! 3 intra thoracic conditions are reviewed. Next the 

seventh intercostal spacers cut throush. The diaphragm is now 

costal arch noint to the esSgSl hiatus: thus converting the abdominal and 

divided Lhl of oSe?a the necessary operative maneuv- 

thoracic cavities ^ is Closed using silk thread for suturing the divided 

era^ve^performecU^^th^^ the' steps in the operation arc merely 

""Trtbe Close o£,bis opcrntions Ohsawa 

fs tadkatei “®He nous that after thoracotomy favors In- 

fection. 
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procedure, lost a patient from atelectasis and pneumonia of the left 
lobes six days after resection of a carcinoma of the gastric fundus which 
had extended into the lower esophagus. Jilarshall (193S) successfully 
resected a similar tumor. correspondence, I have learned of four 
other successful cases (Marshall, 1939; Ochsner and DeBakey, 1939; 
Carter, 1939; Cattell, 1939). 

CattelBs operation was done in two stages. At the first, by the ab- 
dominal route under nupercaine spinal anesthesia, all of the blood 
supply of the stomach was divided except the right gastric and gastro- 
epiploic arteries. The lower end of the esophagus was freed and the 
entire upper portion of the stomach and the lesion at the level of the 
diaphragm were displaced into the mediastinum. Fifteen days later, by 
a transpleural approach, the lower 4 or 5 inches of the esophagus were 
resected together with the upper portion of the stomach. A de Petz 
clamp was placed across the stomach, saving a large poi*tion of the 
greater curvature which was brought up as a 5-ineh tubular structure to 
join the esophagus. In order to avoid contamination, a braided silk 
ligature was placed aiwnd the esophagus and the stump was drawn into 
the stomach by traction through a counter incision lower down. It \vas 
later necessary to drain an encapsulated empyema. The pathologic 
examination showed adenocarcinoma without involvement of the lym- 
phatic nodes. The patient required a few dilatations of the anastomosis 
but was in good condition five months after operation. 

OhsaAva (1933) objected to implantation of the esophagus into the 
stomach by the Kader technique because “postoperative stenosis is un- 
avoidable.’^ Nevertheless, he admits that the method is superior in 
regard to healing. Because of the relative safety of the method, which 
can be made aseptic, it probably is to be preferred over methods of direct 
suturing, such as that of Adams and Phemister (1938). No matter what 
method of anastomosis is used, the gastric stump sliould be closed and 
the union should be made through a fresh opening made in the anterior 
wall of the fundus or greater curvature tube. Ohsawa makes use of 
pcdieled omentum to surround the anastomosis. 

Although the later results are not ImoAAm, tx'ansthoracic resection and 
csopliagogastrostomy seems within a short time finally to have become 
established as a satisfactoiy operation for carcinoma in the region of 
the cardia and in the lower 10 cm. of the esophagus. For small growths 
limited to the region of the cardia, the abdominal approach as used by 
the earlier operators is suitable, but for more extensive resection the 
thoracic route appears to have demonstrated its superiority. 

As a preliminary to resections for carcinoma in the upper and middle 
thirds of tlie c.sopliagus, gasti-ostomy or jejuuostoiny sliould always be 
done; but, if the patient’s general nutrition is satisfactory, .some 
surgeons liave omitted this step wlioii a direct csopliagogastrostomy 
is contemplated (o.g., Olisawa, 1933; :Marshall, 19381. If extra feedings 
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tire desirable, jejunostoniy is preferable because it interferes less with the 
niobilit} of the stomach when the organ is disx)laced into the thorax at the 
time of resection (Fischer, 1926). However, some surgeons, recalling 
difificulties in feeding by jejimostoiny, will prefer a gastrostomy in the 
pyloric antrum whenever the stomach is of a fairly good size. 

As pointed out for many years, the upi^er abdominal lymphatic nodes 
and the liver should be examined for metastases at the time the gas- 
trostomy or jejimostoiny is made (Kiittner, 190S; Jleyer, 1915; Unger, 
1913, 1915; Eggers, 1925; Turner, 1931; Lotlieissen, 1921; Edwards, 
1936). 

Cat tell (1939) and Marshall (1939) both emphasize that it is very im- 
portant to crush the left phrenic nerve. In ]\IarshalPs one unsuccessful 
ease in three the iierve was x>rocainized. The x^atient died rather sud- 
denl}" on the seventh postoperative day; apparently the reactivated 
diai^hragni jiulled the stomach away from the esoi^hagus. Ogilvie (1938) 
considered that the atelectasis and pneumonia which caused the death 
of his x^atient Avere brought about by inactivity of the diaphragm. How- 
ever, a quiet diaphragm is desirable during the time of healing of the 
anastomosis, and comx)lete expansion of the lung at the time of closure, 
together with catheter drainage under negative i^ressure postoperatively, 
should usually prevent collapse of the lobes. A paralyzed diaphragm 
maj" also be desirable subsequently in order to prevent constriction of 
the stomaeli and consequent gaseous distention of the intrathoraeic por- 
tion. Following esophagogastrostomy (i.e., after bilateral division of the 
vagus nerves), x-ray studies by Ohsawa (1933) shoAved, in six of eight 
cases, dilatation of the pyloric portion of the stomach Avith delayed pas- 
sage, but the gastric peristalsis was not much affected (see also Lotheis- 
sen, 1921). 

Kesection of the left eighth rib usually gives ample exposure for 
removal of the lower esophagus and a portion of the stomach. The left 
phrenic nerve is crushed. Tlie diaphragm is split radially fx'om the 
thoracic Avail to the esophagus, thus bringing to vieAV tlie upper ab- 
dominal organs. The tumor and a suitable portion of normal esophagus 
and stomach are freed of their attachments and the mass including bmiph 
nodes is removed by a teelinique similar to that already described in Cat- 
telUs ease. The muscular esophageal Avail can readily be seAA^ed to the 
seromuscular covering of the stomach by a series of infolding interrupted 
Lembert and mattress sutures, as in a Stamm or Kader gastrostomy. 
The tie on the end of the esophagus is retained to slough off', and the 
eoiinter-openiug in the stomach is closed. The flaccid diapliragm is 
sutured to the stomach all around, and catlieter drainage of the pleural 
cavity is in'ovided. The thorax is closed tightly with lungs expanded 
or the residual air is aspirated immediately. 

The blood supply of the stomach is so good that no fear of inadequate 
nutrition to the site of anastomosis should be felt (Adams, Esendoro, 
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Aronsohn, and Shaw, 1938), provided the right gastric and right gastro- 
epiploic arteries are intact. It is necessary and desirable to sever the 
coronary artery. The esophagus, on the other hand, has a rather poor 
collateral blood supply through its walls (Saint, 1929; Ohsawa, 1933) 
and it should be freed as little as possible above the site of ligature (only 
from 3 to 4 cm. ) . 

Precwiitions in Esoplucgectoniy . — The importance of careful prepara- 
tion is emphasized by all surgeons who have had experience with esopha- 
gectomy (c.g., Abel, 1926; Eggers, 1931; King, 1936, 1937; Garlock, 
1938). This preparation includes scaling or extracting teeth, adminis- 
tration of a high caloric diet with vitamins by gasti’ostomy or jeju- 
nostomy and by mouth if tolerated, daily lavage of tlie esophagus if 
there is retention or ulceration, and one or more blood transfusions. 
Preliminary pneumothorax is not essential, but was given by Sellers 
(1932), Edwards (1936), King (1936, 1937), Radford (1937), Brunn 
and Stephens (1937), and Ricard and Ballivet (1938). Ohsawa (1933) 
injects “koktigen’’ (a colon bacillus, or a combined streptococcus and 
staphylococcus vaccine) intrapleurally as a preoperative stimulant to 
phagocytosis. Sellers (1932) begins cleaning the skin several days 
before operation. King (1936, 1937) aims to diminish the severity of the 
esophagectomy by removing -small segments of the fourth to seventh ribs 
and dividing the intercostal bundles several days before the main opera- 
tion. Eggers (1931) illustrates in a drawing the correct position of the 
patient on the table. jMechanical supports against the manubrium, 
symphysis pubis, and sacrum are a help. 

Almost all writers who use positive i^ressure anesthesia agree that 
expert administration is essential (e.g,, i\Ieyer, 1929). Brunn and 
Stephens (1937) believe that intratracheal anesthesia is superior to the 
use of an ordinary gas mask. Eggers (1925) tod Ctarlock (1938) em- 
phasize the importance of intermittent inflation of the lungs during 
operation. This impi'oves the condition of the patient and helps pre- 
vent postoperative pneumonia. Radford (1937), using King^s technique, 
kept the exposed pleural surfaces packed with a 1 :1,000 flavine solution. 
Lotheisseu (1924) recommended washing out the mediastinum and 
cervical wound with an antiseptic, such as borofovm or ehloramin, fol- 
lowed by noYoiodinc. 

Atropine should be given routinely in order to guard again.st over- 
sliinulatiou in vagotonic patients. The greatest care should be taken to 
avoid tugging on the vagi, but, when necessary, they may bo cut cleanly 
at any level below the exit of the cardiac branches. Host of the reeent 
operations for carcinoma of the thoracic esophagus have boon carried 
out without i>roeainiz5ng the vagi; however, tliis may he done with ad- 
vantage in patients who show vospiratovy or cardiac effects when the 
esophagus is being freed. (For discussions of this interesting subject 
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see Heller, 1913; Eppinger and Hess, 1917; Lotlieissen, 1924; Torek, 
1927, 1929; Zeller and Burget, 1937). 

Ohsa^va (1933) noted that pressure against the pericardium over the 
auricles is far more detrimental than cozTesponding pressure on the 
ventricles. Handling of the aorta should be avoided so far as is possible. 

No injiu'ies to the thoracic duct during esopliagectomy thus far have 
been recorded. Because of numerous anastomoses with other lymphatic 
ducts and with veins (Lee, 1922; Blalock, Eobinson, Cunningham, and 
Gray, 1937), ligation of tJie main channel, though obviouslj- undesirable, 
usually does not lead to serious consequences. Division of tlie main duct 
without ligaturing it no doubt would be disastrous. 

One or more transfusions and 40 to 50 per cent oxygen by nasal tube 
should always be given postoperatively. A tent interferes with other 
necessary care. Sulfanilamide might be given prophylactically, but it 
may intex’fere with healing (Bricker and Graham, 1939). King (1936) 
noted that his patient gained weight after saliva was added to his food, 
but Wilder and Stokes (1931, 1932), on the basis of experimental and 
clinical observations, concluded that proper dietary management is more 
important than the presence or absence of saliva. 

Folloiv-Vp , — ^Late reports on patients who have survived esoplia- 
gectomies are very incomplete, but Eggers (1933) noted recurrence in 
both of his patients. Turner (1934) reported the death of his patient, 
nineteen niontlis after an abdomiziocervieal resection, from chronic 
nephritis and cardiovascular complications; thei’e was zio evident re- 
curreizce. Of Garlock's first three patiezits, one died twezzty-two months 
after operation wth a mass in the superior mediastizium; the second 
is alive and well going on three j^ears; the third died of coronary 
thi’ombosis four and oize-half montlis after resection. A coznplete 
autopsy failed to disclose any remaining carcinoma (1939). 

OTHER MALIGNANT TUMORS OF THE ESOPHAGUS 

Jackson (1925) reported that among 671 eases of maligzianey of the 
esophagus, 337 were squamous cell and at 3 "pieal epitheliomas, and 316 
adenocarciziomas, the latter mostK at or ziear tlie cardia. Sarcomas were 
found in only four cases. 

Dvoz'ak (1931) zioted that less thazi fifty cases of sai'coma of tlie 
esophagus had been recorded, Metastases are most likely to occur in the 
diffuse'^infilti*ating type of round-cell sarcoma, but are predominantly 
absent in the circumscribed polypoid spindle cell-sarcoma. Dvorak’s 

tieiit died of suft'ocatioii; a rliabdom^^osarcoma, 4 to 5 cm. in diameter 
wns found about 5 cm. below tlie pharynx. The tz*acliea was not involved 
and there were no metastases. -The lesion appeared operable.- 

Q ff r 19*^9) found that only seven instances of caz'cino.saz-coina of 
the eSivis had been recorded previously. He added one in a patient 
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wJio died of perforation of the aorta, foui’ months after intensive radium 
therapy. The erosion may have been due either to radium necrosis or 
decubitus from the lower end of a Souttar^s tube. In two eases the 
tumors were pedunculated, and in five, including Scarif ’s, there were no 
metastases. 

Pidinaiy leiomyosarcomas of the esophagus were recorded in a Cabot 
case (1935) and by Menne and Birge (1937). In the Cabot case 
regurgitation of mucus had been present for ten years, suggesting that 
the tumor had gi’own as a benign lesion before becoming malignant. 

Jaleski (1935) performed autopsy on a case of primary melanotic 
sarcoma of the esophagus, examples of which he had found recorded only 
three times before. In none of the cases did the tumor obstruct the 
gullet. 

None of the few resections (all cervical) which have been performed 
for esophageal sarcomas have been curative (von Hacker and Lotheissen, 
1926). Radiation is equally ineffective. 

A post-mortem specimen showing l^^mphosarcoma of the lungs and 
mediastinal lymph nodes which invaded the esophageal Avail and per- 
forated it, producing a fistula, is illustrated by Graham, Singer, and 
Ballon (1935). 

FOREIGN BODIES, INFECTIONS AND THEIR COMPLICATIONS 

Perforations From Within hy Foreign Bodies and Instruments. — For- 
eign bodies in the esophagus are of siu’gical interest chiefly because of 
the complications Avhich may arise if they are not soon removed. A feAV 
bizarre cases may be mentioned. Guthrie (1920) related the story of an 
infant, aged 9 months, in AAdiom at autopsy the head of a large bone 
eoUar stud Avas found to have ulcerated through the posterior Avail of 
the esophagus so that it projected into an abscess, the size of a A\mlnut, 
wliich occupied the body of the third dorsal vertebra. Only a tliin 
lamina of bone separated the abscess cavity from the spinal canal and at 
this point there Avas localized inflammation of the meninges. Van Gilse 
(1921) noted the remarkable course of a child, aged 2 years, in Avliom 
the back plate of a garter button eroded from the esophagus into the 
trachea, resulting in a Amh^elike perforation through Avhich air passed 
forcibly, inflating the entire intestinal tract. The child expelled much 
flatus but belelied not at all. On renioA^al of the foreign bodj^, the 
fistula closed rapidly, Avith recovery. A male, aged 43 years, who had 
swallowed a piece of duck bone fi\x' days before, died of profuse hema- 
temosis. The bone Avas found spanning the lower esophagus just above 
the cardia; one of the sharp ends had eroded an artery in the esophageal 
wall (Saltzstein, 1932). iIcClure (1934) recorded the ease of a boy, 
aged 20 years, in Avhom, after swallowing a sliver of chicken bone, x-rays 
and e.sophagoscopy Avere negative and all .symptoms disap])oared. IToav- 
cvor, the patient died of perforation of the aorta one month later. 
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Neglected foreign bodies most often perforate into the celliihu' tissues 
of the neck or mediastinum, with eusuing cellulitis or abscess. Sudden 
and extensive outflow of esophageal contents is usually the result of ill- 
advised, often blind, instrumentation, during which a sharp portion of 
the foreign bod}^ or the instrument itself plunges through the wall of the 
esophagus* The same thing may happen during tlie dilatation of a 
benign (e.g., Imperatoxu, 1933) or malignant stricture, or rarely during 
the investigation of a diverticulum. 

The prevention of perforations by foreign bodies and instruments has 
been emphasized repeatedly for many years (e.g., Jackson, in his 
numerous publications; Schlemmer, 1919; Imperatori, 1933). The cam- 
paign has been successful to a degree, but there remain quite a large 
number of cases of potential or actual perforation which tax the clinical 
judgment and skill of the endoscopist and surgeon.’^' Most foreign 
bodies, even large dentures (after fragmentation), can be removed safely 
by an expert esophagoscopist if tlie attempt is made within one to three 
days' after ingestion (Schlemmer, 1919); but, if an expert, equipped 
with proper instruments, is not available, esophagotomy without pre- 
liminaiy instrumentation of any kind should be resorted to without delay 
(Kiimmell, 1922; Truesdale, 1924). Nehrkorn (1930) used a posterior 
mediastinal extrapleural approach to remove a double-edged safety razor 
blade at the level of the fourth thoracic vertebra. A tube was passed 
from nose to stomach, the esophagus was sewed in one layer, and the 
wound was packed with gauze and rubber drains. A fistula appeai’ed 
and closed at the end of six weeks, bat the wound filled completely oiil}" 
after five months. Nehrkorn believed this to be the onkv successful case 
of the kind since Enderlen's operation in 1901, but in discussion Kudlek 
reported the removal b}" external esophagotom 3 ' of a denture which had 
been impacted at the level of the third and fourth thoracic vertebra for 
sixteen weeks. In this case there was no fistula. Kudlek remarked 
that, even though successful, he doubted the advisability of his operation 
and would reconnneiid morcellation and removal tlirough an esophago- 
scope in another ease. Stegemann, in discussion, said that the razor 
blade could have been removed safety through a distensible esophago- 
scope passed downward from a cervical esopliagoton^v or upward from 
the stomach. Anschutz (1922) and Perslow (1935) advised the relro- 
«Tade removal b}’’ gastrostomj’’ of large foreign bodies imjxacted below 
the sixth or seventh dorsal vertebra if tliey liad been present for some 


LllllC. 

Even after esophagoscopic removal of a foreign bod 3 % it is often diffi- 
cult for an endoscopist to decide whether or not the esophageal wall lias 
been perforated (e.g., see cases of King, 1020 ). The clinical evidence 

^ 11 i-«otriiments have been introtluced lately to make easier ami safer 

•The Wies from the esopliasus : Tucker (1934). a 5 mm. full lumen 

scope*for'TnfanU: Brw^es (1037). an improved tube /or the e.xtrarllon of open safety 

pins. 
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may not be conclusive and in many cases of smaE perforations it is cer- 
tain that the patients have gone on to complete recover}^ 'svith no other 
treatment than tube feeding for a few days. Even with the clinical and 
x-ray evidence of cervical and mediastinal emphysema, instances of un- 
complicated recovery without operation are not uncommon (e,g., Mc- 
Gibbon and Mather, 1935; Barth, 1938), but in these cases there has been 
little or no indication of sepsis. The decision for immediate, wide, 
internal or external drainage may be said to be indicated: (1) when 
there has been a definite, sudden perforation of the wail of the esophagus 

either a foreign body or an instrument; (2) when, following instru- 
mentation, with or without the removal of a foreign body, there is '^evi- 
dence of continued or increasing local or generalized sepsis (see Klestadt, 
1928), i.e., rise in pulse rate, temperature and leucocytosis, increasing 
lower cervical tendezmess, or izicrease in radiopacity or emphysema by 
x-ray; (3) when a frankly localized abscess becomes eAudent. 

In case of fresh, gross xzerforation in the cervical region, there is agree- 
ment that drainage should be carried out promptly, packing the wound 
open with gauze, as did Marschilv and Vogel (1909) in their eases. By 
this technique the descent of infection through the areolar visceral and 
prevertebral spaces to the posterior mediastinum is usually prevented, 
Pearse (1933) emjzhasized that the packing should be placed low around 
the cervical and upper tlioracic esophagus before the region of the per- 
foration is entered higher up. If infection Jias alz*eady spread down- 
ward into the upper mediastinum, adequate drainage, carried down 
usually on the right along the path of infection, Avill often bring recovery 
(Furstenberg, 1929; Phillips, 1938). Patients should be fed by nasal 
tube or gastrostomy until all danger of further spreading of the infection 
is past. Some authors recommend the Trendelenburg position. Phillips 
irrigated his wounds with dilute solution of chlorinated soda, but the 
proximity of large vessels and the distinct i)ossibility of liemorrhage 
from tliem makes tliis seem inadvisable. For the same reason, rubber 
tubes should not be employed. 

Posterior mediastinotomy has been uniformly ineifcctive in tlie treat- 
ment of fresh, gross perforations of the thoracic esopliagus. In 1928, 
Seiftert, confronted at csophagoscopy with a ease of recent instrumental 
rupture in the posterior wall at the level of the clavicles, split the esoplia- 
gus lor about 15 cm. to tlie lowest extent of the dirty secretion iu the 
mcdiustiuum. A nasal tube for feeding was guided into the stomach 
under direct vision, the scope was removed, and the patient was placed 
upriglit in bed, since he was most comfortable tliat way. lie was much 
better iu two days, and the emphysema di.sai)peared. Tlie tube wa.s re- 
moved on the eighth clay and the patient wa.s disdiarged home on the 
twentieth day. Seifferl observed that the wound granulated cleanly and 
was later replaced by a narrow linear sear wljicli was more or less iixed 
to the spine. There was no stricture. Several authors have since recom- 
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Negieeted foreign bodies most often perforate into the cellular tissues 
of the neck or mediastinum, with ensuing cellulitis or abscess. ■ Sudden 
and e.'ctcusivc outflow of esophageal contents is usuall}- the result of ill- 
advised, often blind, insti’umentation, during which a sharp portion of 
the foreign bodj^ or tlie instrument itself plunges through the wall of the 
esophagus. The same tiling may happen during the dilatation of a 
benign (e.g., Imperatori, 1933) or malignant stricture, or rarely during 
the investigatiou of a diverticulum. 

The prevention of perforations by foreign bodies and instruments has 
been emphasized repeatedly for many years (e.g., Jackson, in his 
numerous publications; Schlemmer, 1919; Imperatori, 1933). The cam- 
paign Jias been successful to a degree, but there remain quite a large 
number of cases of potential or actual perforation whicli tax the clinical 
judgment and skill of the endoscopist and surgeon.* j\Iost foreign 
bodies, even large dentures (after fragmentatiou), can be removed safely 
b}" ail expert esopluigoscopist if the attempt is made within one to three 
days' after ingestion (Schlemmer, 1919); but, if an expert, equipped 
with proper instruments, is not available, esophagotomy without pre- 
liminary instrumentation of any kind should be resorted to without delay 
(Kiimmell, 1922; Truesdale, 1921). Nehrkorn (1930) used a posterior 
mediastinal extrapleural approach to remove a double-edged safety" razor 
blade at the level of the fourth thoracic vertebra. A tube was passed 
from nose to stomach, the esophagus was sewed in one layer, and the 
wound was packed with gauze and rubber drains. A fistula appeared 
and closed at the end of six weefe, but the wound filled completely only 
after five months. Nehrkorn believed tliis to be the only successful case 
of the kind since Enderlen's operation in 1901, but in discussion Kudlek 
reported the removal by exterzial esophagotomy of a denture which had 
been impacted at the level of the third and fourth thoracic vertebra for 
sixteen weeks. In this case there was no fistula. Kudlek remarked 
that, even though successful, he doubted the advisability of his operation 
and would recommend morcellation and removal tlirough an esopliago- 
scope in another case. Stegemann, in discussion, said that tlie razor 
blade could have been removed safely tlirough a distensible esophago- 
scope passed downward from a cervical esophagotomy or upward from 
the stomach. Anschutz (1922) and Perslow (1935) advised tlic retro- 
o-rade removal by gastrostomy of large foreign bodies impacted below 
the sixth or seventh dorsal vertebra if they had been pre.sent for some 


time. 

Even after esophagoseopic removal of a foreign body, it is often diffi- 
cult for an endoscopist to decide wlietlier or not tlie esophageal wall has 
been perforated (e.g., see cases of King, 1929). The clinical evidence 
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dysphagia and were not operated upon, under the erroneous impression 
that the esophagus had not been injured, but they died later of fulminat- 
ing mediastinitis. This state of affairs led Berger (1915) to recommend 
that all gunshot and stab wounds of the neck, like all wounds of the 
abdomen, be explored immediately, ^ladelung and Berger both advised 
wide open drainage, the withholding of food and drink, and the preven- 
tion, so far as possible, of motions of swallowing. A tube should be 
passed into the stomach or gastrostomy done. Zeller (1916) added that 
it is important to prevent the aspiration of blood and mucus into the 
lungs; tracheotomy is often beneficial. No better advice has been found 
in more recent literature. Scott (1928) had an interesting experience in 
a case of extensive cut throat, in which the trachea and esophagus were 
severed completely. The esophageal stump was pulled out of the upper 
mediastinum, yet no mediastinitis occurred. The esophagus was sutured 
and held in spite of the fact that the patient insisted on drinking im- 
mediately afterward; dilatations were later necessaiy. The patient 
pulled the tracheotomy and gastrostomy tubes out on the sixth postopera- 
tive day. Both recurrent laryngeal nerves must have been severed, but 
the voice later became almost normal, Scott suggested the possibility 
that deliberate division of the trachea might provide a satisfactory wide 
exposure of the cervical esophagus when indicated, for example, for 
the removal of a tumor. 

''Spontaneous'* Perforation or Rupture of the Esophagus , — Walker 
(1911) and Popper (1933) described cases in which severe epigasti'ic 
pain and spasm led to useless exploration of the abdomen; the patients 
were found to have tension pneumothorax and died shortly’’ in spite of 
drainage of the pleura. These victims, and about forty others reported 
in the literature (see Wallach, 1923; Smead, 1931; Gott, 1933; Kidgwaj' 
and Duncan, 1937), were shown at autopsj’' to have ruptured the esopha- 
gus immediately above the diaphragm. A fresh tear with little or no 
evidence of previous local disease has been the usual finding, although 
in Kyle’s case (1935) there was a recent inflanunatory reaction with 
polymorphonuclear leucocytes, monocytes, some necrosis, and numerous 
bacteria, principally streptococci, between the muscle fibers. j\Iost of 
the patients, a few of whom were convalescents from laparotomy, had 
had violent attacks of vomiting immediatel}’’ preceding the onset of 
acute symptoms, leading to the assumption that the ruptures occurred iis 
the result of sudden increase in the intraesophageal pre.ssure. The 
patient of Bienne and iMoore (1921) was only 5 months old. Sme«id re- 
marked that thoracic pain, dyspnea, cyanosis, emphysema of the neck, 
and altered physical signs in the chest, following vomiting, should sug- 
gest rupture of the e.sophagus. 

Esophagitis, nicer, and Stricture,— 'Moshev (1930, 1931, 1933, 1935) 
has frc(|uently seen evidence of diffuse innainmatiou in the walls of tlio 
esophagus in patients of all ages, including the newimrn. It is his belief 
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meuded Seiffovt^s method (Knnner, 1929; Vogel, 1932, 1937; Nisseii, 
1934:; Bavth, 1938) « Vogel saved foiu* patients by tliis means, one fol- 
lowing tlic excision of a 2)liavyngeal diverticulum and tlirec after per^ 
forations by foreign bodies, llcyerso)! (1928) reported recovery in a 
]3atieut with emphysema and a iiigli temperature when i^us evacuated 
itself into the lumen after removal of a bone from tlie thoracic esoj)hagus. 
In anotlier case gastrostomy ^YUs effective following i)erforation by an 
esopliagoscope iii a J2iale, aged 6'5 years, with carcinoma, in spite of 
emphysema and a fever of lOS'^. lleyersburg (1930) records the re- 
covery of a man, aged 60 years, wlio two days before had swallowed a 
piece of glass, by the insertion of an esopliagoscope through a lacerated 
area at the level of the clavicles, releasing foul, creamy pus under pres- 
sure. The patient was also drained externally' by the cervical route and 
nursed in Trendelenburg^s position with a Relifuss tube in the stomacii. 
Alikin (1931) removed a goose bone whicli had been lodged six days 
through a distensible es02)hagoseo2:>e. Pus Avas seen to exude from a peri- 
esophageal abscess. Tiie following day a large amount of streptococcus 
pus was evacuated hy bilateral cervical drainage; recovery followed. 
Wright (1934) opened a swelling which appeared in the lower left 
cervical region tiiree days after the removal of a splinter of mutton 
bone from the left anterior Avail of the esophagus, 1 inch belOAV the 
cricoid bone. This, AAutli gastrostomy, cured tlie Avoman, aged 53 years, 
of an abscess aaIucIi extended as Ioav as the fifth thoracic vertebra. In 


anotlier patient, aged 38 years, seen seven day^s aftei* the onset of sy'inp- 
toms, pas Avas found exuding from an oj^ening in tlie anterior Avail of 
the esophagus, 3 inches beloAV tlie cricoid, A 22001* prognosis was given 
but the man went home, essentially^ Avell, six days later, Churchill 
(1935) re22orted successful di*ainage of a mediastinal abscess by' the pos- 
terior extrapleural route. Tlie i*ight tliird to fiftii ribs Avere resected 
from the shortened transverse processes to the angles, tlie j^leura Avas 
retracted, the mediastinum aspirated and opened just above the azy'gos 
vein. Immediately' following Phillips’ (193S) posterior mediastinotomy', 
a chydous fistula appeared, but it closed promptly'. Other intC2*esting 
cases AA'ere recorded by' Moerscli and Kennedy' (1933). 

In King^s case (1929), a boy', aged 6 y'ears, Avho became very' ill im- 
mediately after the attempted blind dilatation of a stricture, recovered 


after a gastrostomy and the drainage of an empyema. 

Perforations From Without hij Bullets and Knives. — Din*ing the 
World War, Madelung (1915) made the significant observation tliat the 
men avIio received extensiA'e shell Avounds of the cervical esophagus were 
more likely to recover than those Avho Avere shot by' rifles. The large 
wounds drained freely' from the start; Avliereas, AA'ith rifle avouikIs, tlie 
hiffhlv infectious esopiiageal contents spread tlironprli the areolar tissues 
into the mediastinum before release of pressure u'as aftordccl by the do- 
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Tliat external blows may produce lesions of a liemorrhagic and in- 
Jlaminatoiy nature is evident from the four cases of Vinson (1936), and 
one of Schmitt (1938). 

Eusterman, Sloersch, and Camp (1930) and Moore (1930) stated that 
in their experience ulcerations of the esophagus are almost always 
superficial. The literature, nevertheless, is full of descriptions of lesions 
which range from microscopic destruction of the ganglion cells and fibers 
of Auerbach's plexus in achalasia to the most indurated, obstructing, 
perforating, and bleeding ulcers. Among Butt and Vinson’s 213 cases 
of esophagitis (1936), demonstrated in a series of 3,032 autopsies, 76.5 
per cent were of the acute ulcerative variety, 14.5 per cent were sub- 
acute, and 6.5 per cent were chronic. Seventy-four and six-tenths per 
cent of the cases occurred following operations and in 20.6 per cent 
vomiting had been frequent or continuous. Hematemesis has been 
found not infrequent in bedridden patients, especiallj' following opera- 
tions (Glynn, 1917; Pringle aiid Teacher, 1919; Lyall, 1935; Bartels, 
1935; Poison, 1936). Lyall suggested treatment by frequent small doses 
of alkali, gum arabie, and olive oil or liquid paraffin b}" mouth. Brown 
and Kellert (1933) reported two fatal cases of bleeding from esophageal 
ulcers in newborn infants. 

McClure (1934) recorded a case of uncomplicated esophageal ulcer 
which was undiagnosed in the hands of many physicians for ten years; 
during this time an omentopexy had been done for the relief of bleeding, 
under the impression that the patient suffered from cirrhosis of the liver. 
Similar difficulties in diagnosis were emphasized by Levine (1929), Pesek 
(1934), and Hurst (1934). In one of Hurst s patients the gall bladder 
had been explored and the appendix removed without relief; another 
“had been called hysterical and was in a deplorable state.” The symp- 
toms often mimic those of peptic ulcer of the stomach or duodenum and 
a quite large percentage of the patients actually have both a duodenal 
or gastric and an esophageal ulcer (e.g., Pesek, 1934; Winkelstein, 1935; 
Lyall, 1937). It seems not improbable that the etiologic factors are 
identical and it lias been suggested that tlie heartburn in peptic ulcer 
is in fact due to peptic esophagitis (but see footnote on page 623). Jack- 
son (1935) empliasized that in every patient with unyielding gastric 
symptoms esophagoscopy is indicated. 

An extraordinarily large proportion of esophageal ulcers are com- 
plicated eventually by hemorrhage, perforation, or stricture. Of 
seventy-two patients (Roossler, 1935), thirteen died suddenly of hemor- 
I’hage, fourteen of perforation. In rhristophor.soirs ca.se (1917) the 
ulcer perforated the descending aorta. One of ^Miller s patients (1917). 
who had suffered from dysiiopsia for six years, became exsanguinated in 
forty-eight liours. Truesdalc (1939) reported an autopsy on a young 
liirl who, in spite of repeated transfusions, died of hemorrhage from 
“mnltiido minute ulcers at the lower end of the esophagus.” A woman, 



794 


SURGERY 


tliat this may ai'isc by direct infection tlirougli tlie mucosa or from a 
more or less distant focus by tlie blood stream, b}'" the lymphatics, or by 
continuity. In the newborn the organisms must have been transmitted 
from the motJier. Heniorrliage into tlie walls of the esophagus has been 
observed in these infants. Ninety per cent of Jackson’s (1929) patients 
with ulceration of the esophagus showed some focus of infection; 
whereas, only 15 per cent in a control series of patients without ulcera- 
tion showed foci. Lerche (1923) cited two cases of ulcer in which the 
onset was preceded by suppuration elsewhere, Kelly (1936) reported 
cases of progressive narrowing and shortening of the esophagus with 
liiatal hernia and suggested that ‘'inflammatory changes have been 
ascending from the lower end of the gullet and liave produced a flbrosis 
and slmveliing of the walls whereby a reduction in the length and lumen 
of the affected region has taken place.” This condition should be dis- 
tinguished from the congenitally short esophagus. Gutmann, Moiilonguet, 
and Anious (1937) and Soulas (1937) ascribed atonic megaesophagus, 
various irregularities in the walls, and some of the strictures to the effects 
of primary esophagitis. Roberts (1915) reported tM'O cases of stricture 
of the esophagus following typhoid fever. Zohnian (1933) told of a bo}’’, 
aged 16 years, a diabetic admitted with acidosis and dehj^di’ation, who 
showed at autopsy a small, sharply-stepped, acute ulcer immediately 
above the cardia which had perforated into the mediastinum. 

Cushing (1932), Light, Bishop, and Kendall (1932), and Watts and 
Fulton (1935) demonstrated that man}'' of the mucosal erosions whieJi 
occur in the upper gastrointestinal tract ina}^ arise in response to central 
stimuli mediated through the vagus nerves. Hasten and Bunts (1934) 
noted multiple erosions of the stomach and perforation of the esophagus 
in a man, aged 28 years, who was being treated for acute encephalitis 
with marked disturbance of tlie vegetative nervous system. Fatal hemor- 
rhage from an acutely ulcerated esophagus in a patient witli a cerebellar 
tumor ^vas reported by Craig and Lipscomb (1936). 

Many authors consider that ulceration is most common in the lower 
portion of the esophagus because of the presence of islands of mucous 
membrane which secrete acid. Ireland (1933), however, is of the opinion 
that these glands, whicli appear in tlie upper third of the esopliagus 
in even greater iinmher tlian in the ulcer-bearing lower portion (Boer- 
ner-Patzelt, 1922; Heine, 1930), probably represent normal esophageal 
tissue and probably do not secrete acid, Friedenwald, Feldman, and 
Zinn (192S, 1929) were able to maintain ulceration in tlie dog’s esopba- 
o-us only by a combination of injury and the frerjuent feeding of hydro- 
chloric acid. It is their feeling, concurred in by Vanzant (1938), that 
persistent ulceration in the human being occurs only when the eardia 
remains patent so that regurgitated acid gastric .secretion may continue 
its corrosive effect. Vinson (1921) observed six en.ses of stricture of the 
Lophagus following the vomiting of pregnancy. 



KECENT ADVANCES IN SUKGEKY 


795 


That external blows may produce lesions of a Iieinorrliagic and in- 
flammatory nature is evident from the four cases of Vinson (1936), and 
one of Schmitt (1938). 

Busterman, Moersch, and Camp (1930) and Moore (1930) stated that 
in their experience ulcerations of the esophagus are almost always 
superficial. The literature, nevertheless, is full of descriptions of lesions 
which range from microscopic destruction of the ganglion cells and fibers 
of Auerbach’s plexus in achalasia to the most indurated, obstructing, 
perforating, and bleeding ulcers. Among Butt and Vinson’s 213 cases 
of esophagitis (1936), demonstrated in a series of 3,032 autopsies, T6.5 
per cent were of the acute ulcerative variety, 14.5 per cent were sub- 
acute, and 6.5 per cent were chronic. Seventy-four and six-tenths per 
cent of the cases occurred following oioerations and in 20.6 per cent 
vomiting had been frequent or continuous. Hematemesis has been 
found not infi’equent in bedridden patients, especially following opera- 
tions (Glynn, 1917; Pringle and Teacher, 1919; Lyall, 1935; Bartels, 
1935; Poison, 1936). Lyall suggested treatment by frequent small doses 
of alkali, gum arabic, and olive oil or liquid paraffin b}’' mouth. Brown 
and Kellert (1933) reported two fatal cases of bleeding from esophageal 
ulcers in new-born infants. 

McClure (1934) recorded a case of uncomplicated esophageal ulcer 
which was undiagnosed in the hands of many pliysicians for ten years; 
during this time an omentopexy had been done for the relief of bleeding, 
under the impi’ession that the patient suffered from cirrhosis of the liver. 
Similar difficulties in diagnosis were emphasized b}^ Levine (1929), Pesek 
(1934), and Hurst (1934). In one of Hurst’s patients the gall bladder 
had been explored and the appendix removed witliout relief; another 
^‘had been called hysterical and was in a deplorable state.” The symp- 
toms often mimic those of peptic ulcer of the stomach or duodenum and 
a quite large percentage of the patients actually have both a duodenal 
or gastric and an esophageal ulcer (e.g., Pesek, 1934; Winkelstein, 1935; 
Lyall, 1937). It seems not improbable that the etiologic factors are 
identical and it has been suggested that the heartburn in peptic ulcer 
is ill fact due to peptic esophagitis (but see footnote on page 623). Jack- 
son (1935) emphasized that in eveiy patient with uiyn elding gastric 
symptoms esophagoscopy is indicated. 

An extraordinarily large proportion of esophageal ulcers are com- 
plicated eventually by hemorrhage, perforation, or stricture. Of 
seventy-two patients (Roessler, 1935), thirteen died suddenly of hemor- 
rhage, fourteen of perforation. In Christopherson’s case (1917) the 
ulcer perforated tlie descending aorta. One of Miller’s patients (1917), 
who liad suffered from dyspepsia for six years, became exsanguinated in 
forty-eight hours. Truesdale (1939) reported an autopsy on a 3 ’oung 
girl who, in spite of repeated transfusions, died of hemorrhage from 
'‘multiple minute ulcers at the lower end of the esophagus.” A woman, 
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that this may arise by direct infection tlirougli the mucosa or from a 
more or less distant focus the blood sti'oain, b}"' the lymphatics, or by 
continuity. In the newborn the organisms must liave been transmitted 
fiom the mothei*. Hemori'liage into the walls of the esophagus has been 
observed in these infants. Ninety per cent of Jackson's (1929) patients 
with ulceration of tlie esopliagiis showed some focus of infection} 
whereas, only 15 per cent in a coiitrol series of patients without ulcera- 
tion showed foci. Lerdie (1923) cited two cases of ulcer in which the 
onset was preceded hy suppuration elsewhere. Kelly (1936) reported 
cases of progressive narrowing and siiortejiing of the esophagus with 
hiatal hernia and suggested tliat ''inflammatory changes have been 
ascending from the lower end of the gullet and have produced a fibrosis 
and shrivelling of the walls whereby a reduction in the length and lumen 
of the affected region has taken place.'' Tiiis condition sliould be dis- 
tinguished from tlie congenitally short esophagus. Gutmann, Moulonguet, 
and Arnous (1937) and Sonias (1937) ascribed atonic megaesophagus, 
various irregularities in the walls, and some of the strictures to the effects 
of primary esophagitis. Roberts (1915) reported two cases of stricture 
of the esophagus following typhoid fever, Zoliman (1933) told of a boy, 
aged 16 years^ a diabetic admitted with acidosis and dehydi'ation, who 
showed at autopsy a small, sharply-stepped, acute ulcer immediatelj' 
above the cardia wliich had perforated into the mediastinum. 

Cushing (1932), Light, Bishop, and Kendall (1932), and Watts and 
Fulton (1935) demonstrated that many of tlie mucosal erosions which 
occur in the upper gastrointestinal tract maj" arise in response to central 
stimuli mediated through tlie vagus nerves. Masten and Bunts (1934) 
noted multiple erosions of the stomach and perforation of the esophagus 
in a man, aged 28 years, who was being treated for acute encephalitis 
with marked disturbance of the vegetative nervous system. Fatal hemor- 
rhage from an acutely ulcerated esophagus in a patient with a cerebellar 
tumor was reported by Craig and Lipscomb (1936). 

Many authors consider that ulceration is most common in the lower 
portion of the esophagus because of the presence of islands of mucous 
membrane which secrete acid. Ireland (1933), howevei*, is of the opinion 
that these glands, which appear in the upper tiiii’d of tlie esophagus 
in even greater number tlian in the ulcer-hearing lower portion (Boer- 
ner-Patzelt, 1922; Heine, 1930), probably represent normal esophageal 
tissue and probably do not seex'ete acid. Fricclemvald, Feldman, and 
Zinn (192S, 1929) were able to maintain ulceration in the dog's esoplia- 
o*us only by a combination of injury and the frequent feeding of hydro- 
chloric acid. It is their feeling, concurred in by Yanzant (1938), that 
nersistent ulceration in the human being occurs only when the cardia 
remains patent so that regurgitated acid gastric secretion may contimie 
its corrosive effect. Vinson (1921) observed six ca.scs of stricture of the 
esophagus following tlie vomiting of pregnancy. 
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was necessary to resect the mass by the abdominal route and anastomose 
the esophagus to the remaining portion of the stomach. Recovery was 
complete, but the patient died eighteen months later of strangulation of 
the small intestine. Autopsy showed a large lumen at the site of 
anastomosis without stricture or ulcer. Roessler warned that, if opera* 
tion is to be done in these resistant cases, it should be carried out before 
the patient has suifered too much inanition and before the wall of the 
esophagus has lost its tone, Nissen (1937) successfully resected a bleed- 
ing ulcer in a male, aged 28 years. Roentgenography showed a large 
niche in the region of the cardia and at laparotomy a mass was felt which 
was partly below and partly above the diaphragm. A jejunostomy was 
done, but the bleeding continued. After three weelcs, Nissen removed the 
left ninth rib, crushed the phrenic nerve, resected the mass, and im- 
planted the ligatured stump of the esophagus into a small opening in the 
fundus of the stomach by a Witzel-like technique. He sutured the 
diaphragm around the stomach and closed the mediastinal pleura and 
chest without drainage and with the lungs expanded. A transfusion was 
given; there were no complications. X-ray showed good function and 
the patient was discharged in good condition four weeks after operation. 

In cases of suspected carcinoma of the esophagus Eggers (1938) and 
Whipple (1939) each successfully removed the entire thoracic esophagus 
by Torek ^s technique (see section on Carcinoma of the Midesophagus). 
In Eggers^ case there was a chronic, stenosing ulcer, and in Whipple ^s, 
a strictured zone of fibrosis with superficial ulceration of the mucosa 
above it. 

Ballin and Saltzstein (1922) reported the occurrence of an esophageal 
fistula into an empyema cavity in a boy, aged 15 years, following pneu- 
monia. He was fed through a Rehfuss tube and the communication 
eventually closed, after which the lung expanded, with recovery. These 
authors referred to Hawes’ case in which a lung abscess perforated into 
the esophagus. Equen (1924) told of a boy, aged 4 years, with a sti’ic- 
ture at the level of the aortic arch due to an old burn with lye, in whom 
barium ran through the mediastinum into the right upper lobe of the 
lung. A gastrostomy was provided and the boy was placed in bed on his 
left side, whereupon recovery occurred. Dilatations were later carried 
out with some success. Benson and Penberthy (1938) reported the re- 
covery by catheter-cannula drainage and tube feeding of a boy, aged 
2 years, in whom tension pneumothorax and empyema were due, in all 
probability, to the perforation of a foreign body through the wall of 
the esophagus into the left pleural sac. Milk given inadvertently shortly 
after operation ran out of the catheter immediately. 

Engelstad and Thrano (1936) described a unique occurrence in a 
male, aged 52 years, from whom a large piece of meat was removed from 
the lower esophagus through an esophagoscope. The meat had caught 
because of a mass of swollen, indurated, infected tissue whieh on biopsy 
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aged 62 years, under the cure of Suiide (1937), bled severely from a 
moderatel}’* indurated ulcer, but improved under medical management. 
A patient of Stewart and Hartfall (1929) liad complained of pain JiigJi 
in the epigastrium for five months and of recurrent Jiemateniesis for 
2 weeks. Death was duo to pei'foration of an ulcer on the posterior 
wall just above the eai’dia into the I'igiit pJeural sac. On the anterior 
wall directly opposite the perforation was the scar of a large healed 
ulcer. 


The serious com23lications whicli maj^ arise in patients with esoidiagcal 
ulcer appear to demand ncAv elforts toward early diagnosis and effective 
treatment. The removal of foci of infection, tlie control of acidity by 
medical means, the administration of atropine or papaverine to control 
spasm, tlie topical application of silver nitrate, dilatations, and rest of 
the part by an inlying tube or gastrostomy are accepted as the best 
measures for treatment of xmcomplicated, bleeding, or stenosing ulcers 
(e.g., Sheehan, 1920; Anschutz, 1922; Aurelius, 1931; Nissen, 1931; 
Roesslez*, 1935; Deckez*, 1936; Vauzant, 1938). It maj^ be necessary to 
carry ozit treatment for several years in order to bring abozzt a remission 
or czzre. However, Fleischner (1927) noted prompt s 3 "mptomatic and 
roentgenographic improvement following gastrostomy in his case. Bar- 
clay (1915) relieved his patient by the ionization of zinc at the site of 
tlie zilcer. In the strictzzred cases with little activity of the ulcer dilata- 
tions are very effective (e.g. Lerche, 1923; Benedict and Daland, 1938). 

A few cases of esophageal zilcer, for the most part those of long stand- 
ing whicli have resisted dilatation, have been treated more radically by 
operation. In a patient with a callozzs, stenosing zzlcer of the lowermost 
portion of the esophagzis, Pesek (1934) mobilized the cardia, made a 
longitzzdinal incision through the narrow region, and szztzzred it trans- 
vei'sely over an inl^dng tzibe. The patient died one month latei*. Zaaijer 


(1932) recorded two successful “Finney pyloroplasty ” operations for 
benign strictures of tiie lowermost portion of the esophagus. He mobi- 
lized tlie esopJiagus, sutured tJie fundzzs of the stomach to it over a broad 
area, tlien from within the stomach incised tJie spur thus formed, pro- 
viding a wide new opening (see discussion of other operations of tin’s 
kind zznder the section on Achalasia of the Cardia). Roessler (1935), 
in a report from SazierbruelFs clinic, described one fatal and one suc- 
cessful transthoracic esophagogastrostomy carried out with tlie purpose 


of shunting food past an ulcer. In the fatal ease death occurred from 
empyema complicated b^^ cerebral abscess. In the successful attempt the 
patient was free from symptoms six months after operation. Sauerbriicli 
(see Eoessler, or Kraziss, 1933) went a step furtlier in another patient 
whose symptoms persisted following a jejunostomy and an esopliago- 
gastrostomy wliiclx failed to function. Keturning to the lesion by way 
% thorax he invaginated the whole mass into the stomach with the 
°tat» 'tot it -oull '» “ 
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burn, dilatations must be carried out. Lerche (1915) reproduced an 
illustration of Jameson ^s (1825) esophageal sound which was passed on 
a swallowed string. Jameson’s important contribution has been skill- 
fully adapted to nianj'' varieties of esophageal instrumentation, in this 
country notably by Plummer (1910), Vinson (1924), and Tucker 
(1924). Oapelle (1918) and Tucker, by means of his own bougies, uti- 
lized von Hacker’s method of retrograde bouginage on a continuous 
string for the dilatation of narrow strictures. Mosher (1936) fashioned 
special instruments for fluoroscopic bouginage in selected eases. Hoag 
(1937) described an ingenious method of dilatation by the use of Levine 
tubes and ordinary catheters of gradually increasing size. Ivummant 
(1932) reported a simple maneuver for quickly picking up, through a 
gastrostomy, a ureteral catheter which has been passed down from the 
mouth on a swallowed string. 

Occasionally, it has been found impossible by ordinary methods to get 
a string or an instrument through the tortuous channel of a strietured 
esophagus. Rarely the stricture is actually impermeable, although more 
often it is only apparently so (Zaaijer, 1932; Demel, 1933). Lotheissen 
(1926) has taken advantage of the Prussian blue reaction to determine 
this. Even when the chemical test indicates impermeability, instru- 
ments have sometimes been passed eventually with comparative safety. 
One of the best procedures for this purpose appears to be Iglauer’s 
(1932), used also with success by Zaaijer (1932), Carroll and Myers 
(1937), and Freiberg (1937). Iglauer passed a cystoscope through a 
gastrostomy, filled the stomach with water, entered the esophagus, and 
under visual control passed a ureteral catheter through the strietured 
area up to the mouth. When the channel has been particularly diffi- 
cult to find, or if tliere is actual impermeability^ double esophagoseopy 
under the control of biplane fluoroscopy has resulted occasionally in 
safe perforation of a short stenosed zone (e.g., King, 1924; Jackson, 
1931). 

In the quite rare instances in which it is found impossible by any 
safe means to pass a string or instrument through the esophagus, an 
antetlmracie esophagus may be constructed. Since the original efforts 
of Roux (1907), many varieties of operation have been carried out in 
an effort to provide a living tube, without fistula or stricture, which will 
bridge the gap between cervical esophagus and stomach. All of the 
procedures are time-consuming and somewhat dangerous, but the esoph- 
agodermatojejunogastvostomy of Lexer (1911) the operation most used 
at present, has proved cpiite satisfactory from the standpoints of tech- 
niciuo and of function in the hands of a number of surgeons (e.g., 
Petersen, 1921; Wiedemann, 1928; Oulie, 1929; Strfihle, 1931; Ochsner 
and Owens, 1934; Ovegoive, 1034; Lob, 1036; :Mullcn, 1936).' Eovsing 
(102o, 1026) described several successful esophagodermatogastrostomies, 
hut the union of skin to gastric mucous membrane is likely to result in 
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showed nonspecific chronic infiamniation. Later, roentgenograms with 
baiinin sliowed <i connuunication with tiie gastroiieputic omentum or tlic 
iosser peritoneal sue. The patient recovered ^Yithout operation and 
studies two months later demonstrated a niclie where the perforation 
had occurred but no evidence of other pathology and no retention. This 
was presumably a case of silent ulcer of the esophagiis witlx pex’foration 
below the diajDliragm. 

Corrosive Burns .' — Because of the persistence of Chevalier Jackson 
(1910, et seq.), a Federal law to assure the proper labeling of caustic 
alkalies was passed in 1927. This act, together with education of the 
public, appears to have resulted in a decrease of more tlian 50 per cent 
in the number of corrosive bunis of the esophagus in Pexxnsylvania, 
Florida, and Colorado, where reports are available. The reduction has 
occurred in spite of the increasing use of lye preparatioxis and is gratify- 
ing, although efforts to improve the situation further should be per- 
sisted in (Taylor, 1935). 

Salzer (1920, 1931) urged earlj" bouginage, begixxning between tlie 
secoxxd and sixth day after the swallowing of a caustic, in an effort to 
prevent adhesioxxs between tlie wails of tiie esophagus which would latex* 
result in strictures. Among ISO patients so treated, 163 xvere cured 
so tliat they could swallow solid foods in a normal manner. In only 
three instances ^Yas the esophagus perforated by tlie flexible, shot-filled. 
No. 30 bougie wliieli he used. Salzer was particularly successful b.y this 
method in the treatment of children. However, the experiments of 
Belinow (1985) on dogs appeared to show that nothing is to be gained 
by separating the walls of the esophagus before the seventh to tenth 
days, because exfoliation continues during this time and surface fibrosis 
does not begin until the stage of exfoliation is completed. Fnrtliermore, 
according to Campiaii (192S), it is dangerous to pass bougies until the 
macerated walls have regamed some of their strength, Belixioff (1930) 
recommended, fox* the first sevexx to ten days, the injection of olive oil 


into the esophagus. This served for feeding and made tlie passage of 
bougies later on much easier. The method of early bonginage has been 
accepted by Phelps (1938), anxong others, but many esophagoscopists 
feel that they obtani as good results more safely if they delay bouginage 
until the seventh to foiirteentli days (e.g., Bqxxen, 1924; Lotheissen. 


1937). Treer and Falta (1935) placed emphasis on the importance of 
putting the esophagus at absolute rest by very early gastrostomy, fras- 
trostoxxxy without bouginage to keep the esophagus open is to ])o con- 
demned, however. In Salzer s splendid scries, whieli m spile of all 
criticism demands the most earnest consideration, it was necessary to 
nerform gastrostomy in only tlirce cases, and the jxatients almost uni- 
fomlv waintained excellent nutrition thronslioiit tlieir illnesses. 

Tf W earlv management witii re.st niul bongina,t;e, the esofihainis docs 
" t — x; vithin t\eo month.s after a eliemical 


not retxu-n to its normal function w 
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bors a localized lesion in a patient who is free or almost free of tuberculo- 
sis elsewhere. Jackson (1929) spoke of primary tuberculosis as a super- 
ficial, whitish or grayish ulceration with no surrounding hyperemia. 
Such a lesion, in the experience of Torek (1931), however, was exten- 
sive enough to cause obstructive dysphagia near the cardia, in a male, 
aged 69 years. The lungs showed only questionable healed tuberculosis 
at the right apex and the sputum was repeatedly negative. A some- 
what similar situation was described hy Levy and Gallj^ (1932) in a 
diabetic woman, aged 72 years, whose dysphagia of six month’s duration 
was found to be due to a partially constricting, irregular process which 
extended from the level of the steimal notch to behind the heart. The 
radiograph showed a double contour, indicating thickening of the wall 
of the esophagus; the lungs were normal. At esophagoscopy there was 
seen a white, fibrous, immobile fold without visible ulceration. A biopsy 
revealed a typical tuberculous lesion and Ziehl’s stain showed the 
bacilli of Koch. In the case of Ineze (1934) autopsy demonstrated 
miliary tuberculosis, with an old, chronic tuberculous lesion in the wall 
of the esophagus as the only apparent source. 

Jackson (1929) mentioned the occurrence of ulceration of tuberculous 
mediastinal lymph nodes into the esophagus. Galavotti (1934) described 
two eases of this nature, in one of which caseating retroperitoneal nodes 
had also invaded and ulcerated the duodenum. In both eases tubercle 
bacilli were found within the lymph nodes and in the involved portions 
of the esophageal walls. 

Actinomycosis of the esophagus must be exceedingly uncommon. In 
the only recent reference to the disease Jackson and Jackson (1933) 
reported an instance of actinomycosis of the lung which appeared to 
have spread from a lesion in the esophagus. Garde (1896) noted four 
primar}’' and two secondary cases in the hvunan being, and Bartlakowski 
(1930) mentioned a case of surface infection in a monkey. 

Still rarer is the occurrence of blastomycosis of the esophagus, even 
in disseminated cases, and the only known primai*y infection was 
described, in 1928, by Vinson, Broders, and Moiitgomer}’'. 

(To he concluded iii the December tiisue. The references will (iccompcini/ the last 

section.) 
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ulceration, stz*icture, and a fistula. However, Wendel (1929) used this 
technique until satisfaction in a patient whose jejunum was not avail- 
able for Lexer’s operation due to adhesions and a short mesentery. 
Dengei (1930) obtained a good I’csult by a modification of Jiauu’s 
(1912, 1914) operation. 

Lundblad (1934) reported on a boy on whom an esophagocolono- 
gastrostomy was performed twenty-one years before, at the age of 3 
years, for a complete s tincture due to the swallowing of lye. He noted 
that the ti'anspl anted colon had icept pace in growth with the bodj’ as 
a whole. Althougli a slight fistula had persisted, the tube functioned 
perfectly and the boy was essentially well. 

Specific Infections . — Of the specific inflammatory diseases of the 
esophagus, tertiaiy sypliilis is most frequently reported. In most of the 
cases the evidence on which the diagnosis is based is largely serologic 
and therapeutic, but there is no doubt but that the lesion is a real one 
and should be kept in mind, particularly iu tlie differential diagnosis 
of carcinoma (McMahon, 1923; Abel, 1928). Abel stressed the im- 
portance of repeated biopsies to rule out carcinoma in eases in whieli 
the question of syphilis might have been raised. Tlie two lesions have 
been known to occur together. Morgan (1938), at autopsj^ on a colored 
male, aged 50 years, reported finding a gummatous mass wliieh in- 
volved the diaphragm and the adjacent portion of the esophagus. Al- 
though serologic evidence of syphilis had been obtained, antisjqfiiilitie 
treatment and dilatations had not been provided because the lesion was 
considered to be carcinomatous. Nelirkorn (1930) recorded the cure 
of a patient, who had been thought at operation to liave an inoperable 
carcinoma of the upper stomach and lower esophagus, hy gastroenteros- 
tomy, a Witzel gastrostom}’', sounding on a continuous string, and anti- 
syphilitic treatment. 

Guyot (1931) found fifty-seven cases of syphilis of the esophagus 


reported in the literature. Among these, eleven had been confirmed at 
autopsy, fifteen had been recognized at esophagoscopy and had been 
cured by specific treatment, and fourteen had been improved by anti- 
syphilitic thei'ap 3 ^ without other confirmation of tlie diagnosis. More 
recent cases were cited by Jacteon and Jackson (1933), Watson-Wil- 


iiams (1933), Wilcox (1934), and Avery (1936). Nissen (1934) recom- 
mended antetlioracie esophagoplasty in cases of syphilitic stricture whicli 
remained impermeable after gastrostomy and antisysphilitie treatment. 
\bel (192S) mentioned the frequent, but clinically insignificant, involve- 
ment of the esophageal mucosa in secondary syphilis and the rare occur- 
rence of the congenital form. Mosher (1935), on the other hand, re- 
marked that in a children’s hospital it is not uncommon to find mal- 
formations of the esophagus which are due to congenital syphilis. 

T'hft esophagus is not commonly the seat of tuberculosis, even in pa- 
tients who continually swallow the organisms. StiU move rarely it liar- 
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is obtained by an extremely small light and light carrier placed in a canal similar 
in construction to the Negus suckling^’ bronchoscope. Because of the small 
size of the light and light carrier, a significant decrease in size of the outer dimension 
of the instrument is possible, facilitating its use in the air and food passages of 
the newborn. 

Several case reports were presented. 

David H. Jones, New York, N. Y., discussed the treatmeut of a 2-year-old 
child who had swallowed a caustic, drano. A No. 12 Levine feeding tube was 
passed into the stomach two hours after the accident. The child received nourish- 
ment through the tube. A number of complications occurred during the treat- 
ment. The child developed bilateral swelling of the glands of the neck and 
otitis media. A gastrostomy eventually had to be done, A laryngotraciieobron- 
chitis, which developed during the course of treatment, necessitated a tracheot- 
omy. Therapy of the caustic strictures of the esophagus was carried out by 
gradually increasing the size of the feeding tubes. The child eventually re- 
covered. 

Harris P. Mosher, Boston, Mass., stressed the frequency and importance of inflam- 
matory disease at the lower end of the esophagus in systemic disease. Completed 
examination of ten of a series of 100 patients who died of unrelated causes dem- 
onstrated two with periesophageal abscesses in the distal portion of the esophagus. 
The first patient, a female, died of lobar pneumonia. The second, an 85-year-old 
male, died of carcinoma of the prostate. 

John F. Delph, Chicago, 111.: Hemoptysis During Menstruation — Bronchoscopic 
Observations.— In a case of hemoptysis recurring on the second day of each menstrual 
period for eight months, Delph found a bleeding point consisting of a prominent 
vessel on the posterior wall of the left main bronchus. It was cauterized with 
20 per cent silver nitrate. There has been no recurrence of the symptom for 
two and one-half years. The increase in capillary fragility during the menstrual 
period was discussed as a possible etiologic factor. 

Ellen J. Patterson, Pittsburgh, Pa., presented a report of a 3-year-old child with 
multiple papillomas of the larynx, trachea, and left bronchus. Laryngeal papil- 
lomas had been previously removed, but recurring dyspnea required tracheotomy. 
The larynx was again freed of the papilloma, but repeated lower bronchoscopies 
were necessary to clean the trachea and bronchus. The disease has beeu benign 
and self -limited; the child recovered and has a normal larynx. 

Rudolph Kramer, New York, N. Y.: Myoblastoma of the Bronchus. — Kramer re- 
ported the case of a young girl with an atelectasis of the right low^er lobe due to 
a tumor of the right lower lobe bronchus. The tumor, removed bronchoscopically 
with punch forceps and diathermy, proved to be a myoblastoma. 

Tiio following papers were read: Ethan Plagg Butler, Ithaca, N. Y.; N. S. 
Lincoln, Mount IMorris, N. Y.; R. Horton, Albany, N. Y,, and John K. Deegan, 
Ithaca, N. Y.: Late Results of Foreign Bodies Long Retained in the Lower Air- 
ways.— Nine cases of foreign bodies in the bronchi of several years' duration were 
presented with a discussion of the causes for the delay in recognition, the resulting 
pathology, the treatment, and end results, 

Butler and co-workers state that the pathology produced by foreign bodies 
constitutes 0.5 per cent of thoracic surgery and is present in 1.5 per cent of ad- 
missions to tuberculosis hospitals. Analysis of the factors rospon.sible for a de- 
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THE TWENTY-SECOND ANNUAL JIEETING OP THE 
AMERICAN BRONCHOSCOPIC SOCIETY'* 

PAuii Hounger, Chicago^ III. 

T he Tweuty-Secoud Annual Meeting' of the American Bronchoscopic Society was 
held Hay 2(5^ 1939^ at the WestcJiester Country Club, Rye, R. Y., President 
Jolm 35. Sernan, Yorh, 2Sr. Y., presiding. 

The name of the Society was changed from the American Bronchoscopic So- 
ciety to the American Broncho-Esophagological Association. 

The President's Address consisted of a review of the present status and recent 
advances in the field of bronchology, with a discussion of some of the unsolved 
problems in this field. 

Reman stressed the bronchoscopic diagnosis and treatment of lung abscess. 
The use of irrigating, sulfanilamide, and zinc peroxide solutions, and solutions 
designed to shrink the mucosa, such as adrenalin and saline, to permit better 
drainage were mentioned. These procedures under the finoroscope may be of 
definite value in specifically localizing and directing therapy. 

Kernan, in commenting on the rapid increase of tuberculous tracheobronchitis, 
questioned whether this is due to more accurate diagnosis or to coihipse therapy 
being instituted so universally. Ho suggested the use of inercurj^ vapor lamps 
to promote better healing with Jess scar tissue formation than that which follows 
the use of silver nitrate. Dilatation of strictures, furthermore, is not without 
its ill eSeets. The mechanical trauma which accompanies the dilatation must be 
considered in autoinfection with the spread of tlie disease following bronchoscopy. 

In regard to tumors, ICernan discussed adenomas of the bronchus which, wit i 
the slif^htest manipulation, bleed, sometimes uncontrollably. He suggested roent- 
genotherapy preliininary to further endoscopic therapy as an aid in reducing the 
operative hemorrhage. It is then possible at times to destroy the growth with 
electrocoagulation. Of the malignant growths, he helieved endoscopic thewpj 
to be only palliative and to consist of the implantation of radon seeds info the turn . 
ie stresLd tie need of further e.vperimental n-orh in this lield and constant 
^orh S animals ndiich is necessary to develop and maintain slcill and to ovor- 
eonia ditScuIties and prevent failures. 

Tn the presentation of new instruments, Gabriel Tucker, Philadelphia Pa., pre- 
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is obtained by an extremely small light and light carrier placed in a canal similar 
in construction to the Negus suckling bronchoscope. Because of the small 
size of the light and light carrier, a significant decrease in size of the outer dimension 
of the instrument is possible, facilitating its use in the air and food passages of 
the newborn. 

Several ease reports were presented. 

David H. Jones, New York, N. Y., discussed the treatment of a 2-year-old 
child who had swalIo^Yed a caustic, drano. A No. 12 Levine feeding tube was 
passed into the stomach t^vo hours after the accident. The child received nourish- 
ment through the tube. A number of complications occurred during the treat- 
ment, The child developed bilateral swelling of the glands of the neck and 
otitis media. A gastrostomy eventually had to be done. A laryngotracheobron- 
chitis, which developed during the course of treatment, necessitated a tracheot- 
omy. Therapy of the caustic strictures of the esophagus was carried out by 
gradually increasing the size of the feeding tubes. The child eventually re- 
covered. 

Harris P. Mosher, Boston, Mass., stressed the frequency and importance of inflam- 
matory disease at the lower end of the esophagus in systemic disease. Completed 
examination of ten of a series of 100 patients who died of unrelated causes dem- 
onstrated two with periesophageal abscesses in the distal portion of the esophagus. 
The first patient, a female, died of lobar pneumonia. The second, an SS-year-oId 
male, died of carcinoma of the prostate. 

John P. Delph, Chicago, 111.: Hemoptysis During Menstruation — ^Btonchoscopic 
Observations. — In a case of hemoptysis recurring on the second day of each menstrual 
period for eight months, Delph found a bleeding point consisting of a prominent 
vessel on the posterior wall of the left main bronchus. It was cauterized with 
20 per cent silver nitrate. There has been no recurrence of the symptom for 
two and one-half years. The increase in capillary fragility during the menstrual 
period was discussed as a possible etiologie factor. 

Ellen J, Patterson, Pittsburgh, Pa., presented a report of a S-year-oId child with 
multiple papillomas of the larynx, trachea, and left bronchus. Laryngeal papil- 
lomas had been previously removed, but recurring dyspnea required tracheotomy. 
The larynx was again freed of the papilloma, but repeated lower bronchoscopies 
were necessar}*^ to clean the trachea and bronchus. The disease has been benign 
and self -limited; the child recovered and has a normal larynx. 

Rudolph Kramer, New York, N. Y.: Myoblastoma of the Bronchus. — ^Kramer re- 
ported the ca,se of a young girl Avith an atelectasis of the right lower lobe due to 
a tumor of the right lower lobe bronchus. The tumor, removed bronchoscopically 
with punch forceps and diathermy, proved to be a myoblastoma. 

The following papers were read; Ethan Plagg Butler, Ithaca, N. Y.; N. S. 
Lincoln, Mount :Morris, N. Y.; R. Horton, Albany, N. Y., and John K. Deegan, 
Ithaca, N. Y.: Late Results of Poreign Bodies Long Retained in the Lower Air- 
ways. ^Nine cases of foreign bodies in the bronchi of several years' duration were 
presented with a discu.^sion of the causes for the delay in recognition, the resultin**^ 
pathology, the treatment, and end results, 

Uutler and co-workcrs state tliat the patiiology produced I)y foreign bodies 
constitutes 0.5 per cent of thoracic -surgery and i.s present in 1.3 per cent of ad- 
missions to tuberculosis hospitals. Analysis of the factors rospoii.sible for a de- 
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layed diagnosis showed the most important one to be the overlooking or disregard- 
ing^ of a definite histoiy of the foreign body accident, or the failure to elicit a 
positivo history , subsequently recalled or admitted by the patient. Second in 
importance was failure or delay in securing x-rays; and tliird, a misinterpreta- 
tion of roentgenograms. In one instance neither the history nor the roentgen 
findings indicated a foreign body, yet the pathologic examination of a surgically 
removed lobe revealed a sliver of wood in the bronchus. The foreign bodies in 
the other eight patients were: timothy heads, 2; nails, 2, one of thirteen years ^ 
and one of ten weeks’ sojourn; one each of a screw cap, a piece of sponge rubber, 
a bead, and an open safety pin present three years and complicated by an 
empyema. 

The authors divide patients into four groups; (1) nouobstructiug foreign 
bodies producing no pathologic damage; (2) bronchial obstruction with acute 
suppuration and pneumonitis; (3) obstruction followed by chronic suppuration 
and bronchiectasis; and (4) peripheral foreign bodies producing lung abscesses. They 
base their surgical indications on this classification. The nonobstructing foreign 
bodies producing no pathologic damage require no surgical intervention. When 
the prolonged residence of an obstructing foreign body has produced a chronic 
suppuration and bronchiectasis, the authors conclude that every effort should be 
made to give adequate bronchoscopic drainage, and then, if feasible, surgically 
to eradicate the disease. In peripheral foreign bodies which have produced lung 
abscesses, excision of the lobe is indicated. The greatest therapeutic problem ex- 
ists in obstruction with acute suppuration and pneumonitis. 

Of the nine patients presented, five are living and well; four died either as a 
result of tlie foreign body or following surgery. 


Mervin C. Myerson, Brooklyn, N. Y.: Tuberculous Uicerogranulomatous Bron- 
chitis.^ — ^Jlyerson states that the active stage of tuberculous tracheobronchial dis- 
ease is the uicerogranulomatous form. Of 230 patients with pulmonary tuberculosis 
examined bronclibscopically, forty- three had this type of tuberculous lesion and 
fifteen demonstrated other types of tracheobronchial tuberculosis. The patho- 
genesis may be by two routes; by continuity from a caseous pulmonary lesion of 
the parenchyma or by extension from Ijmipliatic glands. The tracheobronchial 
disease tends to begin in the periphery and to progress toward the larynx. 
jMyersoii describes four stages of the pathology. In his experience almost all the 
lesions begin as a continuation of the pulmonary lesion, with a subepithelial ex- 
tension of the tuberculous process. A round-cell infiltration below the level of the 
normal mucosa is followed by an ulceration of the overlying mucosa and by the 
uicerogranulomatous lesion of the surface. The final stage is fibrosis, with 
stenosis of the bronchus produced by the sear tissue contraction. Broncho- 
scopically, the uicerogranulomatous lesions appear pale, gray, irregular, and cor- 
rugated, and often obstruct the bronchial lumen. 

The most constant symptom is rough noisy breathing or a wliecze, often as- 
sociated with partial or complete bronchial obstruction, simulating a foreign 
body or a neoplasm. The sputum may bo positive, although the peripheral lesion 
be kept under control bv some form of collapse therapy, from the roentgen 
picture it is iuipossiblo to note the spread of tl.o disease along the tracl.eo- 
broncUial tree unless tlio lesion completely obstructs the bronclius. 

Ttrversou extends the indications for bronchoscopy in pulmonary tuberculosis, 
staS- that it should be done routinely prior to thoracoplasty or artiheial jmeu- 
Sothowi It may even be advisable in patients 


who are 


not too sick from the disease. Evidences of bronchial ob.strnotion, such 
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as wheezing and unexplained ateleetasis; are, of course, indications for bronchos- 
copy, as is an unexplained hemoptysis with positive sputum or spread of the dis- 
ease. 

Treatment of tuberculous lesions of the trachea and bronchi is frequently un- 
satisfactory because of their extent. In the tracheobronchial tree the most com- 
mon site of the lesion on the left side is on the superior wmll; on the right side, 
usually the lateral wall; in the middle lobe orifice, the anterior wall. 

Ben L. Bryant, Los Angeles, Calif.: A Consideration of the Reflex Etiology of 
Cardiospasm, — The author, in reviewing the theories of the etiology of cardio- 
spasm, states the disease is not at the cardia nor is it a spasm. He reviews as an 
etiologic factor the action of the crura of the diaphragm. The theories of the 
lesion being congenital, psychogenic, or due to compression of surrounding 
structure are presented. Discussing the under! jdug neurogenic mechanism, Bryant 
mentions the degenerative changes in the ganglionic cells of the Auerbach plexus. 
Several cases presented illustrate the etiologic significance of pathologic condi- 
tions elsewhere in the gastrointestinal tract. Although the author does not intend 
to place all so-called cardiospasms on a reflex basis, the cases cited support the 
theory ^‘that anything which unduly disturbs the reflex are of the m^’^enteric 
plexus may serve as an inciting cause of functional stenosis of the esophagus.’* 

Samuel Iglauer, Cincinnati, Ohio., and Wm. F. Molt, Indianapolis, Ind.; Laryn- 
geal Stenosis Following the Use of Levine Feeding Tubes, With Report of Case s.— 
The authors report ten instances in which severe injuries to the larjmx oc- 
curred following the use of Levine feeding tubes kept in situ from six to fifteen 
days. In eight of these the stenosis became so acute that tracheotomy was neces- 
sary. Pain deep in the throat was the outstanding symptom, patients frequently 
complaining that the pain extended to the ears. Dysphagia, blood-streaked 
sputum, and hoarseness were present in almost all cases. Preceding the tracheot- 
omy, an increasingly irritating cough followed by severe dyspnea were the symp- 
toms and the laryngeal picture wms that of a subglottic edema which rather 
rapidly became more acv\te and frequently was associated with fixation of one or 
both of the arytenoids. A pressure necrosis of the esophagus oyer the cricoid 
cartilage ^Yas found in tw^o cases at post mortem. The ulceration and acute 
subglottic stenosis or fixation of the arytenoids, characteristic in the series, w’ere 
demonstrated also at autopsy. A sphincter-like action of the muscles of the 
hypopharynx apparently had pressed the tube onto the cricoid cartilage. This, 
with swallowing and vomiting, led to a perichondritis of the cricoid cartilage 
followed by the characteristic subglottic edema and stenosis. In one instance the 
tube had been present eight days. The dyspnea, beginning five days following 
its removal, gradually increased the subsequent ten days until tracheotomy 
became necessary. lu the second patient an irritation developed in the throat 
two days after the insertion of the tube which was left in place fifteen days. 
Trueheotomy was required on the thirteenth day. 

Thomas R. Gittius, Sioux City, la.: The Acute Chest From the Bronchoscopic 
Standpoiixt.—Gittius points out that the value of bronchoscopy in acute pul- 
monary disease is diagnostic and therapeutic. He emphasizes it as an adjunct 
to the usual methods of auscultation, percussion, and the roentgenologic studies 
of the chest, limiting his discussion to facts established by its use. He points out 
the confusing similarity between pneumonia and atelectasis, and the importance 
of e;ir\y reto-uilion of tlieir difYorenti-.a diagnosis. As mechanical obstruction 
such ns IS caused by foreign bodies, produces an atelectasis and, later, a bronehiec- 
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tasis, early correct diagnosis with the subsequent bronchoscopic treatment is 
stressed and is illustrated by a series of cases. The author cites ball valve 
obstructive emphysema as one of the least understood and most misunderstood 
of acute symptoms of pulmonary pathologic He mentions the extremely acute 
infections which accompaii}" certain foreign bodies, such as aspirated corn or 
peanut candy. An allergic sezjsitivity to peanuts may possibly be responsible 
for the acute reaction. The value of bronchoscopy in the aspiration of obstructing 
mucopurulent secretions in postoperative massive collapse of the lung is stressed, 
with illustrative cases. Another type of acute pulmonary disease requiring 
endoscopic management is associated with laryngeal obstruction and a descend- 
iug infection; namely, an acute laryngotracheobronchitis. It often is accompanied 
atelectasis and may be confused with bronchopneumonia. 

E. N*. Broyles, and Gilbert E. Tisber, Baltimore, 5I.D.: Bronchoscopic Experi- 
ences With Lung Tumors. — The symptoms, signs, and diagnostic methods used in 
establishing the diagnosis in sixty-ilve cases of primary bronchial tumors are ana- 
lyzed. The ligures of the increasing incidence of bronchogenic carcinoma are quoted, 
this disease constituting 8 per cent of carcinomas in males and 2.5 per cent of 
carcinomas in females. The disease is live times more common in the male. Of 
the series, dfty-four patients were males, 11 were females. The age incidence 
was between 10 and 50 years. Xo relation to the occupation of the patient could 
be correlated. The disease was found 5.5 times in white people to 1 in negroes. 
Sixt 3 ^-five per cent were squamous cell carcinomas; the next most common t}q)e 
was adenocarcinoma. The value of bronchoscopy in establishing the diagnosis is 
stressed. In fifty-three, or 90 per cent, of the authors' cases, the diagnosis was 
made by bronchoscopic biopsy. A positive diagnosis was made in 92 per cent of 
the cases in which broncho scop j" was employed in addition to roentgen studies. 
The symptomatolog 3 ' of these sixtj’^-five patients was varied, but the commonest 
s^TUptoms were fever, cough, pain, and hemoptj^sis. In discussing therapy, the 
authors state that the squamous cell tj’pe of tumor is highl^’^ resistant to roent- 
gen therapy, but the tumor remains fairly’ well localized and metastasizes late. 

It consequently offers the best outlook for response to surger 3 % Surgical ex- 
cision of the lung is the therapeutic procedure of choice, coagulation of the 
growth, roentgen ray, or radium being of no appreciable help except in isolated 
cases. 


Waitman P. Zinn, Baltimore, Md..* The Biplane Pluoroscope as an Aid in the 
Removal of Foreign Bodies Prom the Lungs. — Zinn presented two illustrations of 
the importance of biplane fluoroscopy' as an aid in the removal of foreign bodies 
from the Jung. He pointed out that, although biplane fluoroscopic assistance is 
indispensable in certain ty^pes of cases, it is not an easy short cut for the removal 
of foreign bodies. The first patient, an 8-y’ear-old boy', had aspirated n .22 caliber 
bullet. Several unsuccessful attempts elsewhere at removal bronchoseopieally' 
further complicated the case. The foreign body' was removed with fluoroscopic 
assistance and guidance. The second patient, a lo-y'ear-old male, had complained 
of hemoptysis seventeen years. The history and roentgenograms were negative 
for foreign body'. Careful roentgen examination revealed a lead fishing sinker 
in the base of the right lung, present forty' years. Hemopty.sis wa.s severe enough 
to necessitate transfusion. The foreign body was removed with biplane fluoro- 


scopic guidance. 

■Pnimett T Gatewood, Richmond, Va.: Certain Phases of Respiratory Failure.— 
n fTnd reports two cases of respiratory failure following the .succe.ssful 
fee't'aWUhment of the airway. The a„t, a Sl-year-old nude ,vi.h r.udwi«>. an- 
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gina, rec^uired an emergencj'' tracheotomy because of an extreme dyspnea. On 
opening the trachea^ the lumen was found to be dry' and a tube was inserted. 
The patient breathed eight to ten times through the cannula, then suddenly ex- 
pired, the successful tracheotomy^' being followed immediately^ by' respiratory fail- 
ure. In the second patient a large aneury’sni caused distortion and compression 
of the trachea, but the stenosis was relieved by' the insertion of a rubber tube 
through the tracheotomic cannula, bey'ond the area of stenosis. The patient died, 
however, despite the restored airway. 

To study' these phenomena and to evaluate the resuscitative measures, Gate- 
wood induced varying degrees of obstructive asphy'xia in forty'-two tracheotomized 
dogs. In the iirst group an obstruction was permitted for twenty'-four hours, the 
tube being obstructed 75 per cent or more until dy'spnea occurred. As carbon 
dioxide was accumulated in the arterial blood, the respiratory' mechanism was 
stimulated. A sudden release of the obstruction resulted in overventilation, the 
carbon dioxide being washed out rapidly by' the deep, rapid breathing. During 
the period of obstruction, the total arterial carbon dioxide tension decreased, the 
average increase in the pH being 1.2. In the experimental animals no indications 
of respiratory' failure followed the release of the obstruction. The hy'perpnea 
resolved and the breathing returned to normal in a short time. 


EEYIEW OP THE MEETING OF THE AMERICAN ASSOCIATION 
OF OBSTETRICIANS, GYNECOLOGISTS, AND AB- 
DOMINAL SURGEONS, SEPT. 7, 8, AND 9, 

HOT SPRINGS, VA. 

Richard Paddock, M.D., St. Louis, Mo. 

(From the Department of Ohstetrics and Gynecologijy Washington University School 

of Medicine) 

fifty^-second annual meeting of the American Association of Obstetricians, 
^ Gynecologists, and Abdominal Surgeons was held at The Homestead, Hot Springs, 
^ a., Sept, 7, 8, and 9, 1939. The meeting was well attended by members of the 
society' and their invited guests. Out of the seventeen listed papers, sixteen were 
presented. 

Walter B. Mount, Montclair, N. .1.: An Electric Timer: an Aid in Counting the 
Petal Heart in the Second Stage of Labor and Timing Porceps Tractions, — He 
.stressed the importance of observation of the fetal heart during labor. Slides 
of various types of face masks were shown. Types of the head stethoscope were 
demonstrated, including the LeiT stethoscope. Demonstrated also were electrical 
aids iu ampUfying or recording the fetal heart. He discussed fetal electro- 
cardiography, its uses and limitations. The Wachenfeldt .signal clock and electric 
timer for use with the head stethoscope and for spacing and timing forceps trac- 
tions was described. A bell sounds at intervals of 15 seconds, 30 .seconds, or 1 

minute, serving ^ double purpose to time fetal heart and intervals between 
tractions. 


Hrceivvd for imbUcHtlon, Svpteinbor US, 1D39. 
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Samuel A. Cosgrove, Jorsej"- J., in discussion stated that fetal chance, 

should bo improved with safety and that frenzied interference is inadvisable 
Prederick H. Falls, Chicago, 111., in discussion considered the importance of tin 
timer and head stethoscope. William Wayne Babcock, Philadelphia, Pa., showee 
a stop watch that gives direct rending of rate on the dial after thirty beats an 
counted. 


Otto H. Schwarz and S. D. Soule, St. Louis, Mo.: Blood Lipids in Pregnancy,— 
Dr, Soule presented the paper. This consisted of a preliminary report on the 
determination of the blood lipids in normal pregnancy. The trend of increase 
of the blood lipid concentration was followed by a complete lipid study at monthly 
intervals on normal pregnant women without special supervision other than the 
regular prenatal care. By charted curves and tables the authors showed the in- 
crease of lipids and their concentration at term, 

E. D. Plass, Iowa City, la., in his discussion brought up . the significance of 
lipemia and commented on the value of the data presented by the authors. He 
also remarked of the question of hepatic malfunction. James Ethelbert Davis, 
Ann Arbor, Mieh., considered the question of the relation of increase in blood 
lipids to the increase in gonadotropic liormone. James R, Bloss, Huntington, 
WT. Va., in the discussion mentioned the basal metabolic studies in the pregnant 
woman. 


W. R. Barney, Cleveland, Ohio: Treatment of Hemorrhagic Disease of the 
Hewhom, — Dr. Barney stated that the term is purely a descriptive one. Etiology 
is not known. He outlined the various theories advanced and the recent in- 
vestigations in vitamin tlierap}', such as increasing the maternal vitamin intake 
during pregnancy, as well as administration of vitamin Iv to the child. Ho 
characteristic pathology is found. Prognosis is good if treated early. The best 
treatment is intravenous blood. Anticoagulants and serums give poor results. 
A summary of 41 cases with comparative results with no treatment, intramuscu- 
lar blood, and intravenous blood was given. Dr. Barney advises against the use of 
longitudinal sinus. 


Richard Paddock, St. Louis, Mo., in discussing the paper of Dr. Barney, stressed 
the necessity of immediate treahneiit. He quoted miraculous results with intra- 
venous blood and cited the fatal effect of piercing longitudinal sinus in trans- 
fusion. Thomas B. Sellers, New Orleans, La., discussed uses of diet in prophylaxis 
of hemorrhagic disease, as well as use of vitamin K and whole blood in the 
treatment. 


James K. Quigley, Rochester, N. V.: Maternal Welfare Work— What Are Its 
Pruits? — Ho outlined some of the fruits of prenatal care and the nature and 
scope of the work being done. For the first time in many years the maternal 
mortality rate of the lJuited States shows a substantial decline. Que.stionnaircs 
sent to state health departments and state medical .societies revealed the fact 
that much maternal welfare work has been done in the pa.st ten years. This, 
nr Oui"ley believes, has been in large measure responsible for the improvtMl 
condition.. His .sugge.stions for the future include the warning that the work, 
while meeting with encouraging results, is only begun and must la con iiuad. 

This paper caused eon.siderahie comment by way of di-scussion by the follow. 

. T Adair Chicago, 111., gave a summary of the cami-aign of n.atermij 

Skre over twenty-seven years. N. F. Paxson, Phila<lel,.hm, Pa., outlined the 
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work in Philadelphia and the reduction in maternal mortality, giving credit to 
Br. Philip Williams. He stressed the importance of interchange of ideas among 
obstetricians who are interested in reduction of maternal mortality, A. W. 
Bingham, Jersey City, N. J., quoted favorable results since 1923, and pointed 
out the importance of coordination of various agencies. His discussion was ac- 
companied by lantern slides showing statistics. R. E. Seibles, Columbia, S. C., 
mentioned that approximately one-half of the births in South Carolina were 
attended by physicians and one-half by colored midwi%’es. One problem there is 
better training of midwdves and attempts at elimination of unfit midwives. In 
South Carolina it is largely a rural problem. There has been a 30 per cent re- 
duction in mortality in five years. Irving W. Potter, Buffalo, N. Y., outlined the 
plan there. Frederick H. Falls, Chicago, 111., made mention of the necessity 
of appeal for the support of the various state societies. R. L. BeNonuandie, 
Boston, Mass., spoke of the importance of the proper type of consultation where 
consultation is required. George F. Pendleton, Kansas City, Mo,, considered 
how any plan for maternal welfare work should be adapted to the local com- 
munity. J. Bay Jacobs, Washington, B. C., discussed the program there. James 
R. McCord, Atlanta, Ga., spoke of factors tending to produce or decrease ma- 
ternal mortality rate, LeRoy A. Calkinr, Kansas City, Mo,, brought up several 
points for consideration in the maternal welfare program. 

Bayard Carter, Durham, N. C.: Vulvo- Vaginal Mycoses in Pregnancy With 
Relation of Ssnnptoms to Genera and Species of Fungi. — An outline of the positive 
cultures for yeastlike fungi taken from the vagina, labia, or both areas in 86 out 
of 200 pregnant women was shown. This study included a complete history of 
evidence of my cologic infection, vaginal examinations, agglutination with pa- 
tient *s serum, intradermal skin test smears, hanging drop and classification of 
the fungi. Attempts were made to correlate the species and genera of the fungi 
with the patient’s history and clinical findings. Lantern slides and tables 
were shown. 

P« Brooke Bland, Philadelphia, Pa., in his absence submitted his discussion, 
which was read. Results similar to those of Dr. Carter were obtained in the 
clinic of Dr. Bland. Alonzo K. Paine, Boston, Mass., was on the program of 
discussion. A. N. Creadick, New Haven, Conn., stressed conclusions drawn from 
work done. He mentioned some factors inducing susceptibility in patients. 
E. D. Plass, Iowa City, la., considered changes in physiology of the vagina that 
permit pathologic manifestations of the mycotic infections, mentioning a number 
of practical points. Archibald B. Campbell, Montreal, Quebec, spoke of some 
considerations of the subject. 

The Joseph Price Oration, a feature of the program, was given by J. B. Collip, 
of ^Montreal, Quebec, who spoke on The Pituitary Gland in General and Sex Hor- 
laones in Particular. 

In this comprehensive talk Br. Collip covered the effect of pituitary extracts 
on hypophysectoinizcd animals. The effects vary depending on the method of ex- 
traction of the anterior lobe. He outlined the effect on growth, as well as the 
tUyrotrophic effect, the suprarenal cortical effect, and the effect of gonado- 
trophic hormones as well as the prolactin effect. Evidence of the peripheral effect 
of thyrotrophic extract of the anterior pituitary was shown; namely, the immedi- 
ate effect with the quick increase in metabolic rate. 
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Of the goiKiilotro2)liic substauoes, the tliree principles or types were enuiiier* 
ated: 

Chorionic gonadotrophin 

Pituitary gonadotrophin (pituitary origin) 

Pollicle stimulating 
Luteinizing 

Mare^s serum gonadotrophin 


The ditferences in the various substances in effect were mentioned. In general, 
they all produce the same type of reaction in immature rats. Tlie niare^s serum 
type is most stimulating. Chorionic goiiadotroiihin is less active. The chorionic 
gonadotrophin plus pituitary gonadotrophin is more active. The effects of crys- 
talline products of the gonadotrophic substances were considered. 

Dr. Collip mentioned that the estrins ns a whole cause enlargement of the 
pituitary gland, as well as inhibition of function. A comparison of the side effects 
of the gonadotrophins was considered. 


Oren Moore, Charlotte, N. C.: Surgery of the Cervix in Sterility. — ^The author 
spoke of the diseased cervix in relation to sterility. In his practice chronic 
endocervicitis is the etiological factor in the larger majority of sterile women. 
He described methods of classification of pathologic cervical canal with thick 
mucous plug. Medical treatment is considered useless. Llectrical conization is 
often not effective and sometimes hazardous. Sturmdorf^s type of coning is, 
in the belief of the operator, more scientific and highly successful. 


Q. TJ. Hewell, St. Louis, Mo., discussed results of various types of cervical 
treatment. J. M. Proctor, Paleigli, N. C., considered various ideas regarding treat- 
ment of the cervix. Howard Prancis Kane, Washington, D. C., spoke of cauteriza- 
tion of the cervix. Prederick H. Falls, Chicago, III., considered pathologic phases 
of the cervix requiring treatment in sterility. Bender Z. Cashman, Pittsburgh, 
Pa., stressed the factor of endocervicitis. Kobert A. Boss, Durham, N. C., Boland 
S. Cron, Milwaukee, Wis., Liunati A. Gray, Louisville, Kv., and David Nye Bar- 
rows, New York City, contributed to the discussion by consideration of various 
phases of pathology and treatment of the cervix in sterility. 


John G. Walsh, Providence, R. I.: Stereoroentgenography of 400 Pelves With 
Clinical Correlation. — Four hundred cases selected because of suspected or proved 
dystocia were studied b}’ the stereoroentgeuographic technique of Caldwell and 
Moloy and classified as gynecoid, android, anthropoid, or platypelloid. A clinical 
correlation was made. The android pelvis proved to be the most serious. Labor 
was prolonged and difficult although serious dystocia was encountered in all types 
of pelves. The method was of great benefit where operative intervention was 
necessarv. The prognostic significance of the method was considered debatable. 


Bobert L. DeNormandie, Boston, ^lass., gave a general discussion on clinical 
pelvimetry and its value, especially from a prognostic standpoint. J. Bay Jacobs, 
Washington, D. C., stated that where one wished to do roentgenographic pelvim- 
etry' one should select a suitable technique and follow it. He outlined various 
techniques in use. George F. Pendleton, Kansas City, -Alo,, suggested the use of 
V rav nelvimetry at the time of labor. Prederick H. Palls, fhicago, 111., advihed 
thaVx-rav studies should be made of the pelvis at the time of labor. Wm. T. 
McConneU, Louisville, Ky., expressed the o])inion tiiat the obstetrician should be 
miliar with the x-ray technique of pelvimetry if he uses x-ray pelvimetry, 
f wnv A. CaUtinS, Kansas Citv, .AFo., sus^'este.i the in.[>orta«c« of the ,,o.s.tion of 
fuf pItKnt o-heu x-ray pelvimetry is use.l, in cases of inlet and outlet dy.tocia. 
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Iiouis E. Pliatieuf, Boston, Mass.: Inversion of tlie Uterus — Report of Five Per- 
sonal Cases. — ^Dr. Plianeuf stated the predisposing factors in the etiology of inversion 
of the uterus are uterine inertia, pressure on the fundus from above, and traction 
on the cord from below. In the cases presented, shock was the leading symptom. 
The author stated, when shock is the leading symptom after the third stage of 
labor, inversion should be suspected. In acute cases the uterus should be rein- 
verted manually when the condition is discovered. If this is not possible, a 
laparotomy and reposition by taxis are advisable. In chronic inversion, anterior 
colpohysterotomy, the Spinelli operation, should be performed when the uterus 
can be saved, and vaginal hysterectomy when it cannot. Abdominal hysterectomy 
may be performed when previous attempts at reduction have been made and the 
vagina is' so bruised and ecchymotic that it is impossible to operate through it. 
Shock and hemorrhage should be combated by blood transfusions before and 
after operating. Five cases of puerperal inversion were reported. 

M. Pierce Rucker, Richmond, Ya., discussed the frequency of inversion now. 
He believes the etiology is questionable. The condition is difficult to produce 
deliberately by methods ascribed as the cause. Moreover, the symptoms may be 
late coming on, and the condition may be recognized late. Samuel A. Cosgrove, 
Jersej' City, N. J., stressed the point that the condition occurs mostly in multip- 
aras in the cases reported. James W. Kennedy, Philadelphia, Pa., cited his ex- 
perience in five cases of inversion of the uterus with hemorrhage and chronic 
inflammation and infection. Three of these were old multiparas and were treated 
by hj’sterectomy. Two cases were operated upon early. Irving W. Potter, Buffalo, 
K. Y., stated in his experience he had had no cases of inversion of the uterus. He 
feels that with the short second stage of labor by version and extraction the condition 
may be eliminated. Wm. H. Vogt, St. Louis, Mo., outlined a case with repetition 
of inversion of the uterus after a Spinelli operation. Janies E. Davis, Ann 
Arbor, Mich., discussed the possibility of high attachment of the placenta, as in 
the fundus, as a factor. David N. Barrows, New York, N. Y., considered out- 
come of cases. Frederick H. Falls, Chicago, Ilk, presented the possibility of 
thickening of the fundus and thinning of the wall of the uterus as in arcuate 
uterus. R. L. DeNormandie, Boston, Mass., outlined three cases of inversion of 
the uterus in his experience. Two he replaced. The other was treated by ab- 
dominal operation and taxis. James K. Quigley, Rochester, N. Y., recounted re- 
sults with the Avcling repositor. He cited the results of Victor Bonney. He re- 
ported the incidence at Rochester. 

James E. King, Buffalo, N. Y., president of the Association, delivered the 
President's Address. This paper was not abstracted and should be read in its 
entirety in the Jjnerirnn Jourjjal of Obstetrics ami Gynecology or the Transactions 
of the Association. 

A, R. Abarbanel, Bronx, N. Y.: The Therapeutic Rationale for the Use of 
Testosterone Propionate in the Immediate Treatment of Functional Uterine 
Bleeding (Thesis — Awarded the I’oundation Prize). — In this paper the author 
presented cases of bleeding that were treated by testosterone propionate. He 
outlined factors in the bleeding and the methods of administratioii of testosterone 
propionate. In his series a good outline of do.sage wa.s given. 

H. M. N. Wynne, MiuueupoUs, Minn.: Struma Ovarii.— Dr. Wynne considered 
the frequency of the occurrence of thyroid ti.ssue in ovarian dermoids and 
loratomus and pointed out how iufretjueut it is for au ovarian tumor to be com- 
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posed entirely of thyroid. He reported a case of solid ovarian tumor consisting 
of thyroid tissue only and with this tumor^ a uietastasis to the ischium. Lantern 
slides of various portions of the tumor, and of the -\-ray studies of the ischium 
were shown. 

James E. Davis» Ann Arbor, Mich., in discussing this paper, considered the 
frequency of teratomas or teratobUistomas and discussed theories of their de- 
velopment with frequency, occurrence, and i^atliologic characteristics. 

Herbert Schmitz, Chicago, IJJ.; Hermaphroditism. — Hr. Schmitz considered the 
proper classiiication of hermaphrodites. Eegardiess of appearance of genitals and 
secondarj' sex characteristics, he considers it important to determine whether 
testicles or ovaries are present. He then reported cases with comments on the 
iiudings and classification of the cases. The cases were demonstrated by Jaaterii 
slides. 


Wendell Long, Oklahoma City, Okla., reviewed the criteria of classiiication. 
He stressed the importance of consideration of the social attitude and sexual 
leaning of cases to be classiiied. He considered secondary sex characteristics 
of minor importance in classiiication of the individual. In the discussion Hr. 
Long reported a case studied. 

James E. Davis, Ann Arbor, ATicli., discussed the pathologic aspects in gen- 
eral, In the classification it is a matter of measurement of degree of poten- 
tialities. 


Wm, Seaman Bainbiidge, New York City: The Interrelationship of Surgical 
Conditions of the Pelvic and Abdominal Viscera — Illustrative Cases. — The author 
presented the viewpoint that the surgeon who enters the pelvic cavity must he 
prepared to cope also with pathological conditions in the abdominal cavity’, and 
vice versa. He presented a number of cases with lantern slides, showing condi- 
tions where it would have been disastrous to leave the conditions present in both 
cavities, without adequate surgery. 


James W. Kennedy, Philadelphia, Pa,, discussed the presence of associated 
lesions in pelvic surgery. William Wayne Babcock, Philadelphia, Pa., recounted 
similar instances of inter- related pelvic and abdominal conditions requiring 
surgery. Walter T. Dannreuther, New York, N. Y., considered the matter of 
degree of extent of operative work important in determining how much to do at 
one operation. James E. Davis, Ann Arbor, ^fich., diseiissed the frequency of 
operations and necessity of operative work. Tissues most frequently removed 
are tonsils, appendix, and ovaries. Many are perhaps too free/y removed. In 
his experience only about one out of ton cases that go to autopsy following operation 
are seen by the surgeon who operated upon tliem. 


Bobert D. Mussey, Rochester, Minn.: Report of an Investigation of the Clinical 
Relationship of Pyelitis of Pregnancy to Pre-Eclamptic Toxemia. — Hr. Mussey *s 
study included the symptoms and findings of J-d cases of pyelitis of pregnancy 
and *100 cases of pre-eclamptic toxemia reviewed. He feels that the data from 
these cases show that even though acute pyelitis is not an infrequent compbea* 
f'nrt of pre»mancv, it is uncommon for it to be associated with manifestafioris of 
X)Weclampfic toxemia or the late toxemia of pn'giiniie.y. The paper was il- 
lustrated with lantern slides. 

^ T La Vake. Miunenpoli.s. Minn., outline.I hi.s experiences with the eond/tion.s 
iu^Js'tion He pointed out the importance of freaneney of the tiro eondit.on.s. 
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from Dr. Mussey^s figures. He also discussed the relation between toxemia and 
infarction of the placenta. He stressed the high probability of complete recovery. 
Dr. La Vake feels that the paper helps maintain our balance between pyelitis and 
toxemia. Herman W. Johnson, Houston^ Tex., considered the cases of pyelitis 
associated with bleeding from the uterus. As a possible cause he considered 
the theory of back pressure of veins of intervillous spaces plus the effect of 
bacterial enzyme. He feels that one can associate pyelonephritis and toxemia. 

W. T. McConnell and Luman A. Gray, Louisville, Ky.: Studies of the Female 
Ureter After Delivery, — In this work Dr. McConnell and Dr. Gray studied a 
series of cases with normal deliver^' and normal post-partum course, to determine 
the return of ureterectasis and pyelectasis to normal. This they considered along 
with the work reported by other investigators in the literature. In the second 
part of their study they followed the cases with puerperal pyelitis. Intravenous 
pyelograms were studied several years after the puerperal pyelitis. This study 
was intended to give some indication of the outlook from the urinary tract point 
of view for the patients with pyelitis during the puerperium. This paper was ac- 
companied by lantern slides of tables and of pyelograms of patients at various 
periods of pregnancy, puerperium, and later. 

Robert A. Ross, Durham, N. C., discussing the paper, stated that attention 
should be paid to urinary tract conditions after pelvic operative procedures. He 
feels that there are many cases of dilatation without symptoms. In reviewing the 
work in hospital practice he called attention to the fact that 60 per cent of 
pyelitis cases occurred in 25 per cent of the patients on the private service. 
Buford G. Hamilton, Kansas City, Mo., raised the question of cause of dilatation, 
the result of increased muscular activity of the ureters to express increased 
amount of urine in pregnancy. He suggested the anatomical type of patient 
as having to do with the frequency of urinary tract dilatation. H. M. N. 'Wynne, 
Minneapolis, Minn., considered the condition of urinary tract before pregnancy 
takes place as being a factor in pyelitis of pregnancy and dilatation of the 
urinary tract. Frederick H. Falls, Chicago, 111., enumerated certain points in 
reference to the behavior of the urinary tract, including physiologic changes 
in tile lower end of the ureter due to pressure and enlargement of the uterus, and the 
fact that the urinary tract and uterus develop from the same embryologic anlage. 
A possible cause of pregnancy pyelitis is that the urinary peristalsis is slower in 
both sides. It is probable this effect is hormonal in origin. Again, there may 
be some patliologj^ already present in the ureters of patients who develop pyelitis. 

Dr. Gray suggested that the next studies made on the behavior of the urinary 
tract in relation to pregnancy be along the line of hormone effect, probably 
progesterone. He feels that cases having had pyelitis should be followed with 
treatment during the puerperium. 

Joseph W. Connor, Worcester, ^lass.: Spontaneous Rupture of the Uterus. — 
According to the observations of the author, rupture of the uterus is one of the 
most deadly accidents of pregnancy. There are two types of rupture, complete 
and incomplete. The latter is rare. Spontaneous rupture is more common than 
traumatic rupture. The incidence cannot be accurately estimated since many 
cases are unrecognized. It is highest at the end of pregnancy and in labor. Rup- 
ture of the scar of previous classical cesarean section provides most of the re- 
ported cases. Relatively few follow cervical section. The causative factors may 
be classified in general us mechanical and histologic. The treatment is strictly 
surgical. 
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Howard P. Kane, Washington, jD. C., studied cases reported some time ago. 
It seemed from these reported cases multiparity and invasion of the uterus were 
the two most common factors. The cases of rupture with ruptured scar and 
rupture after pituitary were hardest to diagnose. In the cases the degree of shock 
was greater than the degree of hemorrhage. One case was reported with a pla* 
eenta accreta. Ward P. Seeley, Detroit, ilich., reported his varied experience 
with rupture. In two Detroit hospitals he found twenty-four cases of ruptured 
uterus. He outlined incidence and causes. He advised more transverse cervical 
cesarean sections. He advocated frequent transfusions in treatment. H. C. 
McDowell, Buffalo, Y., quoted observations on uterine rupture. The incidence 
after section about 1.5 per cent. Dr. McDowell believes incidence after low t^^pe 
of section greater than with high incision, Louis E. Plianeuf, Boston, Mass., 
quoted figures to show frequency of rupture after cesarean scar — after classical 
section, 4.1 per cent; after cervical section, 1.3 per cent. He also mentioned 
the condition of forty-four healed scars. 

Irving Potter, Buffalo, N, Y., gave a sumiuar}’ of 3,500 cases of abdominal sec- 
tion with high incision. In this series the incidence of rupture was 1 per cent 
in subsequent cases. James E. Davis, Ann Arbor, Mich., reported two cases of 
rupture of the uterus. 

The following motion pictures were shown: Abdominoperineal Proctosigmoidec- 
tomy, bj' W. Wayne Babcock, M.D., Philadelphia, Pa.; The Treatment of Prolapse 
by Vaginal Hysterectomy, by Archibald D. Campbell, M.D., Montreal, Quebec; 
Porceps Deliveries Illustrating the Use of Special Types of Instruments, by Edward 
H. Dennen, M.D., Hew York, H. Y.; and Kielland Porceps Operations — ^Episiotomy 
— Bepair With Knotless Sutures, by M. Pierce Rucker, M.D., Richmond, Va. 



Book Reviews 


Cancer Laringeo, sur tratamiento ciuirurgico. By Bicardo H. Bisi. Paper. Pp. 

355, with. 101 illustrations. Buenos Aires, 1938, Libreria y Editorial, 

Almeo. ^ ’ 

This 355-page monograph, comprising t^Yenty*eight chapters, is concerned primarily 
with the surgical aspects of carcinoma of the larynx. 

The first chapter consists of an interesting historical resume of the surgical 
progress in the cure of laryngeal cancer. A succinct consideration of the f requeue} 
of these malignant tumors and their incidence according to sex and age as well as 
a discussion of the predisposing causes is presented. The pathologic anatomy, the 
classification of tumors into histologic groups, and the method of spread are dis- 
cussed in detail. The various procedures which may be employed for diagnostic pur- 
poses are satisfactorily considered. The author then presents the pathologic and 
clinical characteristics of the various types of tumors depending upon their location. 

A thorough discussion of the advantages and disadvantages and the indications 
and contraindications of the different types of operative procedures are given. The 
preoperative and postoperative treatment is considered as well as the complications 
and the plastic procedures which may be employed in the repair of defects follow- 
ing extensive resections. The author conclusions are summarized in French, Eng- 
lish, and German. 

The book is written in a clear, concise, and pleasant style and the author 
opinions are rationally expressed. The numerous illustrations are apt, instructive, 
and well reproduced. However, the inclusion of a bibliography undoubtedly w^ould 
have enhanced the value of the monograph. 


Surgery of the Eye. By Meyer Wiener, M.D., and Bennett Y. Alvis, M.B. Cloth. 

Pp. 445, with 396 illustrations. Philadelphia, 1939, W. B. Saunders Company. 

$8.50. 

In the preface to this scholarly volume the authors state that they had two 
purposes in mind. The first was to supply a handy atlas that the practicing 
ophthalmologists and students of ophthalmology can quickly refer to for informa- 
tion on surgical correction of ocular defects and disease. The second was to 
illustrate clearly each detail of the operations selected, thereby correcting a fault 
found in many surgical texts, where too much is left to the description text. A 
careful study of the book impresses one with the fact that they have accomplished 
their purpose and produced a thoroughly practical book. 

The t\ppreciatioii of the volume is greatly enhanced because it represents the 
summary of an extensive surgical experience of outstanding ophthalmologists 
and teachers. Those who have had the privilege of studying under the authors 
will more fully appreciate the book, because they are familiar with the fact 
that the authors are not only able teachers but arc practical and original in their 
approucli to surgical problems. In presenting the work, only methods have been 
selected for consideration which servo best the purpose in a given surgical condi- 
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Howard F. Kane, Wasliingtoii, I). C., studied cases reported some time ago. 
It seemed from these reported cases multi2)arity aud invasion of the uterus were 
the two most comnioii factor.s. Tiie cases of rupture with ruptured scar and 
rupture after pituitary were Iiardest to diagnose. In the cases the degree of shock 
w’as greater tlian the degree of heuiorrhage. One case was reported with a pla- 
centa accreta. Ward F. Seeley, Detroit, IMich., reported his varied experience 
with rupture. In two Detroit hospitals he found tw’cuty-four cases of ruptured 
uterus. He outlined incidence and causes. He advised more transverse cervical 
eesareau sections. He advocated frequent transfusions in treatment. H. C. 
McDowell, Buffalo, Y., quoted observations on uterine rupture. The incidence 
after section about 1.5 i^er cent. Dr. McDowell believes incidence after low type 
of section greater than wdth high incision. Louis E. Phaneuf, Boston, ^llass., 
quoted figures to show frequency of rupture after cesarean scai- — after classical 
section, I.I per cent; after cervical section, 1.3 per cent. He also mentioned 
the condition of forty-four healed scars. 

Irving F otter, Buffalo, H. Y., gave a summary of 3,500 cases of abdominal sec- 
tion with high incision. In this series the incidence oJr rupture was 1 per cent 
ill subsequent cases. James B. Davis, Ann Arbor, Mich., reported tw'O cases of 
rupture of the utenns. 

The following motion pictures were shown; Abdominoperineal Proctosigmoidec- 
tomy, bj" W. Wayne Babcock, M.D., Philadelphia, Pa.; The Treatment of Prolapse 
by Vaginal Hysterectomy, hy Archibald D. Campbell, M.D., Montreal, Quebec; 
Forceps Deliveries Illustrating the TTse of Special Types of Instruments, by Edward 
H. Dennen, M.D., Hew York, H. Y.; and Kxelland Forceps Operations — Bpisiotomy 
—Repair With Knotless Sutures, by M. Pierce Rucker, M.D., Richmond, Va. 
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ACUTE TRAUMATIC DISLOCATION OP THE TENDON OP THE 
LONG HEAD OP THE BICEPS BEACHII 


A Report op Six Cases With Operative Fikdikgs 


Leroy C. Abbott, M.D., and John B. deC. M. Saunders, M.B. 

San Francisco, Galip, 

(From the Department of Orthopaedic Surgery, Division of Surgery, and the 
Division of Anatomy, University of California Medical School) 

T raumatic dislocation of the tendon of the long head of the biceps 
brachii has always been regarded as a lesion of infrequent occur- 
rence. Codman, for example, in his excellent book, T/ze Shoulder , lists 
it under the rare lesions of the shoulder joint. 

Our interest in this condition was awakened in 1932 by the first case 
herein reported and in which our diagnosis was later confirmed by op- 
eration. Shortly thereafter, three additional cases were observed and 
these four cases were embodied in a report made by us at the meeting 
of the American Orthopaedic Association in June, 1984/^ At that time 
we were luiable to discover txnj ease recorded in medical literature in 
which the diagnosis was afterwards proved by operation. In discussing 
this report, Gallic and Speed both stated that they had operated upon 
similar cases. j\Iore recentl}'' we have had two additional cases which 
we are including in this report. From this experience we believe that 
tlic lesion is not as rare as was formerly supposed and is a condition 
which should always be borne in mind in the diagnosis of disabilities 
aftecting the shoulder joint. 

literature 


The first reported case of dislocation of the tendon of the long head 
o£ the biceps brachii muscle appears to have been in a work i^ublished 
in 1G94 by illiam Cowper, entitled Mgotomia Bcformatu. He related 


•Reiul at the Forty-Eighth Annual Meeting 
in Hocheiitcr, Minn., June S, 1934. 

Uocelvod for publication, June G, 1939. 
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tioB, ajid which have proved of value in their personal experience* Throughout 
the text are many hitherto iinj^ublished suggestions and methods. 

The tusk of elassilication and arrangement was solved by the authors with 
skill and judgineut* 

ihe book is divided into eighteen chapters and consists of 445 pages, including 
the index, and 306 illustrations. The quality of the binding and print is excellent 
The illustrations are well executed, being done b}* an artist-physician. 

The iirst five chapters deal with more general subjects, such as general con- 
siderations, pre- and postoperative care, and anesthesia. Chapters 6 to 13 deal 
with conditions related to the eyeball; whereas, Chapters 13 through 18 deal with 
conditions related to the lids, socket, conjunctiva, muscles, and lacrimal apparatus. 

In the first five chapters which comprise 50 pages, the subjects are covered 
briefly, but to the point* The chapter on the newer methods of local anesthesia 
is especially noteworth}'. Great ^thoroughnes;^ marks Chapter 7 dealing with cataract 
surgery* It consists of 4S pages and is splendidly presented. Chapter S on glaucoma 
is also outstanding. • ’ 

Perhaps the most valuable contribution was made in Chapters 14 and 15 in dealing 
with the lids and socket, a very difficult fleld. ' The subject is clearly presented, the 
methods worthy of note. In Chapter IS their discussion of the Wiener-Saner 
technique for dacryocystorhinostomy is especially valuable. 

Although the book cannot be considered a complete presentation of surgical 
problems related to the eye, it is an excellent reference book and text of definite value 
to not only the beginners, but also the experienced in tliis very intricate branch of 
surgery. No ophthalmic surgeon can afford to be without this book. 


Sclerosing Therapy: The Treatment of Varicose Veins, Hemorrhoids, Hernia and 
Hydrocele by Injection. Edited by Prank C. Yeomans, iM.I). Cloth. Pp. 337, 
with 1S5 illustrations. Baltimore, 1939, Williams and Wilkins Company. $6. 


The interest in sclerosing therapy has become so widespread that a review of 
tlie present-day knowledge of this subject is most welcome. 

Dr. A. P. Bratrud writes concerning the injection treatment of hernia. His 
broad experience and interest in this -subject are well known. The reviews of the 
anatomy of hernias, the fitting of trusses, and technique of injection are excellent. 
However, the clinical results following injection ther.apy and the histopnthology 
of such injections in animals would be more impressive if a longer period (five 
vears) had elapsed before the results were studied. The chief objection against 
injection treatment of hernia according to some observers is the impression that 
the fibrous tissue tends to disappear and tlie hernia recurs after a number of years. 
An impartial investigation of these matters must be undertaken before the value 
of this form of therapy is firmly established. 

The treatment of hydrocele is reviewed by Dr. George Hooh. The technique of 
injection is clearly stated. Under differeutitil diagnosis, spermatocele should be 
mentioned as a diagnostic possibility. 

The chapters on the sclerosing thenipy of varicose veins and inlermd hemorrhoids 
bv Dr, H. J* Shelley and Dr. Yeomans respectively are well done. 

* rm** bAnk is a practical and clear exposition of the present status of mjeetion 
, V There are fe«- hooks with better aeseriptions of teehuitjoe. bor all i„. 
teSa iu the subject of .clerosiag therapy, this book is strongly roeontmetulcl. 
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usual movements. The long tendon of the biceps may be dislocated out- 
ward or inward by movements which combine forcible flexion of the 
forearm with rotation at the shoulder as in wringing clothes. The dis- 
placement prevents extension of the forearm until the tendon is replaced 
by abduction or adduction as tlie case maj’' be. The tendency to dis- 
placement may become habitual. The inaccuracies of this statement 
are obvious and we seem to hear Cowper^s case echoing down through 
250 years — the wringing of clothes. 

ilore recently in 1926 and 1928 valuable contributions to our Imowl- 
edge of this subject were published bj^ Meyer. In liis later publication 
Meyer discusses his observations based on a total of thirt^^-nine instances 
of spontaneous dislocation of the long tendon of the biceps brachii and 
on twenty examples of total destruction of the capsular portion of this 
tendon. These studies caiTied out on dissecting-room mateiual Avere a 
continuation of a series published in the ^^ears 1913, 1915, 1921, 1922, 
and 1924 on destruction of tendons and joints ^‘froni use.’’ 

In only six of the thirty-nine cases was the dislocation maximal ; that 
is, the long head had passed completely over the lesser tuberosity, the 
remaining cases representing transitional stages. The subjects Avere of 
both sexes, the majority Caucasian, and all presumably belonged to the 
laboring classes. The ages ranged from 50 to 80 years and because of 
the nature of the material clinical histories Avere totally lacking. 

Meyer concludes that attrition, particularly folloAving the use of the 
extremity in abduction and lateral rotation, leads to a gradual stretch- 
ing, detachment, or destruction of the capsule proximal to and in the 
region of the lesser tuberositjL As a consequence of the Aveakening of 
the capsule, Avhich he considered to be the chief restraint to displace- 
ment, dislocation ensued. He employs the term spontaneous” to con- 
A^ey the idea that external trauma, accident, or disease is not necessarily 
involved in these cases. In an earlier paper he states in this connec- 
tion: “It is doubtful whether severe or sudden strain, even if prolonged 
or repeated, can produce the dislocation. . . . Probably strenuous and 
long continued use resulting in capsular defects alone can produce the 
condition necessary for its occurrence.” 


APPLIED ANATOMY 

The general position of the long head of the biceps, from its origin at 
the supraglenoid tubercle and labrum glenoidale to its eoiU‘se through 
the intertubercular (bicipital) sulcus, is so well known as scarcely to 
warrant description here (Pig. 1). There are, however, some details of 
anatomy and of function which it seems desirable to discuss. 

Traditional teaching has it that the tendon is held in place Avithin the 
auleus by means of the transverse humeral ligament, a statement wliich 
IS somewhat misleading. The relative unimportance of the transA’erse 
lumieral ligiiment is fully rccogjiizecl by Meyer, who says that he has 



818 


SURGEEY 


the case of a woman who, while wringing clothes, felt something dis- 
place itself at tlie shoulder. On examination three days afterwards, he 
noticed a depression of the external part of the deltoid, accompanied by 
rigidity in the lower part of the biceps and inability to extend the fore- 
arm, The following day he mauipiilated the arm in various direetions, 
whereupon the supposedly dislocated tendon slipped into place and the 
patient at once recovered tlie use of the arm. In the following century 
Cowper’s case reappeared in the litez’ature, both with and Avithout 
recognition of its origin, and the possibility of this lesion was ac- 
cepted by such influential teachers as Boerhaave and Bromfield. But 
CoAvper's observation became subject to suspicion in the minds of sev- 
eral authors in the next two centuries because of the notoriety which he 
gained by the publication of his later work on anatomy. The plates of 
this famous elephant folio Avere appropriated from Godfried Bidloo, the 
Dutch anatomist, a not imcommon practice in those claj'S, but the 
plagiarism Avas judged of little moment by Boerhaave on account of 
the slender value of Bidloo ’s text. 

A century later, in 1803, Monteggia reported a second case resembling 
someAvhat in its clinical features that of CoAvper except for the disloca- 
tion being habitual, and from that time on until 1910 numerous addi- 
tional clinical records and articles appeared at intervals. Some of these 
Avere highly dispiitatious ; among them may be mentioned those by Jar- 
javey, Sodeu, Green, Gerster, White, ]\rarsh, Robinson, Haberern, and 
ParldiiH. 

The subject became one of considerable controversy^ manj'^ franldj’^ 
denying the possibility of such a lesion. The role played by the long 
head of the biceps in the so-called partial dislocation of the humerus 
(Astley^ Cooper), the effect of artluatis (Adams), and the question of a 
subacromial bui'sitis (Jarjavey) figure prominently in the criticisms 
offered by Bardeieben, Volkmanii, Pouteau, von Pitha, I^Ialgaigue, and 
Chassignac. Sodeu’s case, reported in 1841, is important and unique in 
that it is the only' clinical case which Avas proved by necropsy, although 
several examples had been described in Avlueh a dislocation Avas found in 
dissection material, notably by Stanley. 

In 1884, White published a comprehensive roAdew of the Iitez*ature 
and after concluding that cases previously reported “fail altogothev to 
cany conviction/’ included a clinical report of some kmgUi on a case 
Avhicb. he had personally observed. The obAuous erroi's and misconcep- 
tions presented by White in this analysis have been ably pointed out 


by Meyer. 

Since the time of White’s report, the subject of dislocation has been 
bent alive and renewed mainly by the various uuatomical and surgical 
i^xts rather than by practical experience. The recent text hy Homans 
no more than the stateniczils: “Several important tendons 
Av^ run in bony grooves are occasionally dislocated by violent and uu- 
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than Meyer’s comments would lead one to believe- The most important 
feature in retention of the tendon is that portion of the capsule of the 
shoulder joint which bridges the tubercles in the uppermost part of the 
sulcus. In this region, the capsule is thick and strong and is reinfoi'ced 
by the blending of the neighboring tendons and fasciae. This portion 
of the capsule is the first and chief obstacle to forward dislocation of 
the tendon and Meyer found that in all of his eases it had been torn or 
stretched. Codman, in commenting on Meyer’s work, states that, in his 
opinion, displacement of the tendon is the result of rupture of that por- 
tion of the musculotendinous cuff which is inserted into the inner side 
of the intertubercular notch. This portion is made up of the joint edges 
of the supraspinatus and subscapularis tendons. (Figs. 2 and 3.) 

Occasionally other anatomical features in the construction of the sul- 
cus may exist, such as the presence of or absence of a supratubei’cular 
ridge and the varying depth of the sulcus. Tlie supratubercular ridge 
is described Meyer as a ridge which extends forward and downwai'd 
from the region of the articular cartilage to the upper and dorsal por- 
tions of the lesser tuberosity. Quoting Gilley, he states that it occurred 
in 17.5 per cent of 200 humeri. This ridge, when present, must play an 
important role in dislocation as its distal extremity is on a level with the 
lesser tubercle and therefore it mechanically diminishes the effectiveness 
of the tubercle as a trochlea. The depth of the sulcus is an extremely 
variable factor, depending upon the degree of development of the tuber- 
cle and the lips of the sulcus (Fig. 2). 

The anatomical factors which favor dislocation of the tendon are well 
summarized by Mej^er: “In all normal joints there are three, and there 
may be six factors which favor dislocation of this tendon: (1) the noi*- 
mal course of the intracapsular portion of the tendon and its relation to 
the humeral liead, (2) the much greater width of the proximal portion 
of the tendon, (3) the fact that the anterior wall of the sulcus which is 
formed by the lesser tuberosity normally acts as a trochlea for the tendon 
in the usual position of medial rotation, (4) a supratubercular ridge 
may be present, (5) the capsular attachment may be weakened b}’ inti^a- 
capsular bursae, and (6) the capsular attachment to the anatomic neck 
in the region proximal to the lesser tuberosity may be restricted.’’ 

The relation of the tendon to its groove varies considerably with differ- 
ent positions of the arm. In medial rotation the tendon is applied to 
the lateral wall of the sulcus and the adjacent capsule. In slight lateral 
rotation it oceux^ies the floor of the sulcus. In these positions, there- 
fore, there is no tendency for dislocation to occur. As lateral rotation 
is increased, the tendon is forced against the medial wall of the sulcus, 
especially that part formed hy the lesser tubercle and the capsular at- 
tachment proximal to it. It is of some importance in the meclianism of 
dislocation to note tlic changes in angulation of the tendon with varying’ 
degrees of abduction or tlexion. With the arm at the side, the anguh^ 
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angulatiou iucreases, the tendon is thrown more and more against the 
lesser tubercle, which then acts as a trochlea. It is in these, the lesser 
ranges of movement, that the tendon depends for its seeiulty in greater 
measure on the lesser tubercle and the fibrous, anterior roof of the 
sulcus. At 45 degrees or less of abduction or flexion, the tendon can be 
most readily displaced from its groove by lateral rotation. 

FUNCTION OP THE LONG HEAD OF THE BICEPS BRACHII [MUSCLE 

Analysis of the action of the component muscles participating in the 
production of motion at the shoulder joint is notoriously difficult and 
there is great conflict of opinion, notably in regard to details of action 
of the individual muscles. There can be no question that much of this 
conflict arises from failure to appreciate the correct sequence of motion 
as it occurs in elevation of this extremity. 

The common teaching has it that, when the arm is raised, movement 
up to the right angle occurs at the scapulohumeral joint and that, there- 
after, further elevation of the limb is brought about by rotation of the 
scapula. This teaching, patently incorrect, is nevertheless of wide ac- 
ceptance both by anatomists and clinicians. Any analysis of the action 
of muscles about the shoulder based upon the assumption that the above 
teaching is correct or upon the assumption that the scapula is fixed, as 
in the recently publislied experiments of Howard and Eloesser, is bound 
to lead to erroneous inferences in uiau}^ important details. For example, 
we find Howard and Eloesser reaching the remarkable conclusion that 
the subseapularis muscle acts as an abductor beyond 45 degrees of ab- 
duction. Such a finding is not surprising under the conditions of their 
experiments. When the scapula is fixed, as in their ^ ^phantom'’ model, 
and the humerus abducted be 3 mnd 45 degrees, the insertion of the sub- 
seapularis muscle is carried above the axis of movement and the muscle 
necessarily becomes an abductor. In the living subject, howevei*, it is 
predominantly scapular rotation which carries the arm to the right 
angle and true scapulohumeral rotation occurs, for the most part, only 
above this level. For this reason, it is extremely doubtful that the 
moment of action of the subseapularis muscle ever rises above the ful- 
crum at the shoulder joint, even when the arm is carried to 180 degrees, 
and therefore dubious that, imder functional conditions, this muscle ei'cr 
acts as an abductor of the arm. Furthermore, as pointed out by Lock- 
hart, it is impossible to abduct the arm of the living subject bejmnd 15 
degrees if the scapula has been fixed. For such reasons we find to be 
unacceptable any opinions on muscle action at the shoulder which neg- 
lect the normal sequence of movement. Therefore, an essential prelimi- 
nary to a discussion of the function of the long head of the biceps is the 
mention of some of the features which characterise motion at this joint. 

The shoulder joint itself, that is the seapuloimmeral joint proper, 
when in motion simply plays a part in a complex arrangement of sev- 
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author has shown hy an examination of the phylogeny, anatomy, in- 
nervation, and also by clinical illustrations that the muscle which arrests 
and changes the direction of the deltoid, is the teres minor. This mus- 
cle steadies the humeral head in the glenoid and renders the action 
smoother. In forward flexion the mass of the pectoral musculature is 
thrown into action which tends to displace the head of the humerus, a 
tendency which cannot be altogether overcome by the action of the teres 
minor and major muscles. It is here, we feel, that the long head of the 
biceps muscle plays its chief role. This tendon, from its course and 
direction, serves mechanically to guide and redirect the humeral head 
in its backward and downward path so that action as a whole is grace- 
fully s 3 mchronized. 

That this is the fimction of the long head of the biceps is borne out by 
clinical observations. Eupture or operative severance of the long head 
of the biceps is seldom attended with any functional loss of great con- 
sequence. We have always observed, however, that in these eases there 
is a loss of strength and rhythm which is most evident in forward flex- 
ion and especially in movements above the right angle. Undue promi- 
nence of the humeral head anteriorly is noticeable in cases of rupture 
or dislocation of the tendon or after the Nicola operation. This is ap- 
parent in some of the clinical histories given below and was very notice- 
able in the subsequent history of Case 1. The necessity of the direct 
attachment of the biceps to the scapula in order to restrain the head of 
the humerus was appreciated by Duchenne, who states: ^^Here are clin- 
ical facts which show the utility and also the necessity for the direct 
attachments of the hiceps brachii to the scapula. Subjects in whom I 
have discovered the biceps brachii atrophied were still able to flex the 
foream strongly with assistance of the brachialis anticus and the 
brachioradialis but, at that time, if resistance to flexion of the forearm 
was great, as in raising a Iiquyj weight from the ground, by flexing the 
forearm on the arm, the head of the humerus was displaced from the 
glenoid cavity and the subject would experience, in the articulation of 
the scapulohumeral joint, a pulling sensation which became painful if 
the weight was too heavy or if the movement was too prolonged or too 
frequent. For the workman this was a cause of wealmess or deficiency 
and he was unable to carry on laborious work for a long time without 
suffering. This fact demonstrates, therefore, that it is necessary that 
one of the muscles which produces flexion should, at the same time, main- 
tain the head of the humerus against the glenoid cavity of the scapula. 
These conditions find themselves perfectly supplied by the long portion 
of the biceps brachii.’^ In addition, there is no doubt that the long 
head of the biceps is a mild, medial rotator wlieu the arm is in lateral 
rotation and at the side of the body. 

The action ot* the long head o£ the biceps at the humerus mu.st be re- 
garclcd as both active and passive. “It is,” says Codinan, “the upper 
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eral joints. Careful inspection and palpation of the living subject, espe- 
cially when combined witli fluoroscopic examination, reveal some of the 
details of the soqiieuee of motion which occur in i’caising tlie arm from 
the side. Tliese methods show that, in motion, the clavicular, scapular, 
and humeral joints all participate from the veiy commencement to the 
termination of the act in a continuous and haimonious movement. 

Briefly, the sequence of motion is that at the very inception of the act 
of x’aising tlie arm, the scapula commences to move outAvard. By tJm 
time the arm is at right angles to the trunk, scapular rotation is almost 
complete, Avhile at the same time but little motion has occurred at the 
shoulder joint. Our measurements demonstrate that approximately 
only one-sixth of the aAmilable range at the shoulder joint occurs in 
movements up to the right angle. In carrying the arm above the head 
to the peiq^endicular, motion occurs mainly at the shoulder joint, accom- 
panied, hoAvever, by further slight scapular rotation. 

During the fii’st 15 to 20 degrees of movement of the arm away from 
the side, our studies have convinced us that there is aji initial upward 
movement of the head of the humerus on the glenoid. This initial move- 
ment of the humerus on the glenoid, almost imperceptible in the har- 
monious action of the normal joint, is revealed onty by a comparison of 
radiograms taken under exact and standard conditions and is niorplio- 
logically reflected in the elongated or pearlike shape of the glenoid cav- 
ity. Still more convincing evidence of the reality and extent of this 
movement of the humerus has been obtained on patients operated upon 
under local anesthesia in the sitting position. Under tJiese conditions, 
the humerus has been observed to glide, at the initiation of abduction, 
upward on the tendon of the biceps for almost one-lialf inelz. With fur- 
ther movement at the scapulohumeral joint, the head of the bone glides 
do^^^l^Yard on the glenoid in abduction and both downward and back- 
ward in forward flexion. The validity of these conclusions is amply 
established fay clinical experience. In the liberation of the stiff shoulder 
the establishment of a free pathway for the head of the humerus on the 
glenoid in an upward and doumward direction is of primary impor- 
tance, and in cases of paraij^sis we have been higlily gratified by the 
results of re-edueation of this, the normal seqimnce. The promiiumec 
exhibited at the anteroinferior lip of the glenoid is a related structural 


arrangement. Recurrent dislocation of the shoulder joint is, as is well 
IcnoAvn, a common sequel to fracture of this iip or to tearing of the at- 
tachment of the related capsule. It is the anteroinferior part of the 
joint which, as abduction is increased, holds and prevents, to some ex- 
tent, displacement of the humeral head. 

Having discussed some of the details of motion at this joint, the next 
consideration is the function of the related muscles, **The i)rimary 
tnovemeut whicli the deltoid imparts to the immorus says (hvi- -is 
not abduction but a drawing of the iuunerus directly upward.’’ Tins 
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author has shown by an examination of the phylogenj’', anatomy, in- 
nervation, and also by clinical illustrations that the muscle which arrests 
and changes the direction of the deltoid, is the teres minor. This mus- 
cle steadies the humeral head in the glenoid and renders the action 
smoother. In forward flexion the mass of the pectoral musculature is 
thrown into action which tends to displace the head of the humerus, a 
tendency which cannot be altogether overcome by the action of the teres 
minor and major muscles. It is here, we feel, that the long head of the 
biceps muscle plays its chief role. This tendon, from its course and 
direction, serves mechanically to guide and redirect the humeral head 
in its backward and dounaward path so that action as a whole is grace- 
fully synchronized. 

That this is the function of the long head of the biceps is borne out by 
clinical observations. Rupture or operative severance of the long head 
of the biceps is seldom attended with any functional loss of great con- 
sequence. We have always observed, however, that in these eases there 
is a loss of strength and rh^dihm which is most evident in forward flex- 
ion and especially in movements above the right angle. Undue promi- 
nence of the humeral head anterioidy is noticeable in cases of rupture 
or dislocation of the tendon or after the Nicola operation. This is ap- 
parent in some of the clinical histories given below and was very notice- 
able in the subsequent history of Case 1. The necessity of the direct 
attachment of the biceps to the scapula in order to restrain the head of 
the humerus was appreciated by Duchenne, who states : ' ' Here are clin- 
ical facts which show the utility and also the necessity for the direct 
attachments of the biceps brachii to the scapula. Subjects in whom I 
have discovered the biceps brachii atrophied were still able to flex the 
forearm strongly with assistance of the bi'achialis anticus and the 
brachioradialis but, at that time, if resistance to flexion of the fox’earm 


was great, as in raising a heav^^ weight from the ground, by flexing the 
forearm on the arm, the head of the humerus was displaced from the 
glenoid cavity and the subject would experience, in the articulation of 
the scapulohumeral joint, a pulling sensation which became painful if 
the weight was too heavy or if the movement was too prolonged or too 
frequent. For the workman this was a cause of wealvuess or deficiency 


and he was unable to cai'iy on laborious work for a long time Avithout 
suffering. This fact demonstrates, therefore, that it is necessary that 
one of the muscles which produces flexion should, at the same time, main- 
^in the head of the humerus against the glenoid cavity of the scapula. 

hese conditions find themselves perfectly supplied by the long portion 
? brachii.^’ In addition, there is no doubt that the long 

lea 0 t le biceps is a mild, medial rotator when the arm is in lateral 
rotation and at the side of the body. 

biceps at the humerus must be re- 
g.u<M as toll, act, VC and passive. -It ia,- aa.va Codma,,. -the uppef 
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end of the luimeriis, using the tendon and canal as a guide, which rides 
uj) and down in motions of the shoulder joint and not, as superficially 
thought, the long liead of the biceps which plays in the groove when 
the forearm is moved. ’ ’ 

The practical importance of these observations is apparent from a 
study of the following six cases in which operation proved the diagnosis. 


Case 1. — L. C., male, 37 years of age. Chief ComplaM: Paiu aud weal^ness of 
the left shoulder. Present Illness: The patient sustained his injury on Aug, 2, 
1932, while lifting three-himdred-pound blocks of iee. As he lifted one block, 
lie felt a severe paiu in the front of the left shoulder. Unable to continue his 
work, he consulted his physician who prescribed rest aud heat. After a few Jays^ 
treatment, he tried to return to work, but was unable to do so because he could 
not lift a weight of even sixty pounds. He had been doing heavy work continually 
for thirteen years prior to his accident. 

We first saw the patient four weeks after the injury. He complained of a dull 
pain over the anterior aspect of his left shoulder which was aggravated by abduc- 
tion and flexion. 


Physical Pxaminaiion. — The patient was a well-developed and muscular man. 
His left shoulder appeared slightly swollen and tliere was generalized tenderness 
over its anterior aspect. The most sensitive area lay directly over aud just lateral 
to the coracoid process. 

On physical examination active abduction at the shoulder was limited to 120 
degrees; flexion was free to ISO degrees. Moderate abduction aud lateral rotation 
were associated with paiu and a clicking*^ sensation could be elicited in the 
region of the coracoid process. Flexion of the elbow or flexion of the shoulder 
against resistance caused paiu in the same area. All motions of the shoulder 
were weak, notably abduction and flexion. 

The striking finding was that moderate abduction of the arm with external 
rotation produced a definite snap which could be felt over the anterior aspect of 
the joint. A dislocation of the tendon of the long head of tJie biceps was suspected 
and operation was advised. 

Operation, Pec. 0, 1032 . — An incision was made over the anterior aspect of tlie 
shoulder with separation of the deltoid and pec to rails major muscles. The long 
Jiead of the biceps tendon was found to be dislocate4l over the lesser tuberosity of 
the humerus. The supraspinatus tendon was ruptured partially at tlie margin of 
its attachment to the anterior border of tlie greater tuberosity. With the arm 
abducted to about 70 degrees, rotations caused the tendon of the long head of the 
biceps to ride backward and forwartl over the lessor tuberosity. On external rota- 
tion it was dislocated to the medial side of the tubercle and on inward rotation 


it reduced itself with an audible snap. Tliere was slight fraying of the tendon 
in its intracapsular portion together witii a partial tear of the origin of the tendon 
of the long head of the biceps from the margin of the glenoid. 

Repair eonsisted of deepening of the bicipital groove with re}dacemeat of the 
tendon and reconstruction of the roof. The supraspinatus tendon was sutured 
with chromic catgut. The shoulder was immobilized in abduction, 

Subsapicnt Con rsf.— The po.stoporutivo tn'iitim'nt conaisfo.i o£ bnkiun, massage, 
iid exercises After ten niontlis, Kexiim ami supination of t!ie tormnii (vere irei-. 
”, on.s -lua painless, hut marke.l neakness of al»!»etion ami forwar.l lle.xion of tl.e 


Oct. 0. } f>.l.S.-Vu, Icr loeal anostkesia the ohl s,-ar was ...xeise.! 
aafurcnptule of the joint ami the hh-ipital groote ue.e opene.t. Ihe .l.stal por 
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uhductiou to i)5 degrees and forward ticxiou to 120 degrees, External rotation was 
complete. The clicking sensation in tJm region of the hieipital groove had dis- 
appeared entirely. The patient complained of some weakness of the shoulder untl of 
pain along the vertebral border of the scapula. 

Treatment consisted of exercises, baking, and strapping across the vertebral 
border of the scapula. This latter fixation afforded considerable relief from the 
pain in this area. 

Operation, Oct. 103S . — The patient continued to complain of pain and tender' 

ness at the base of the spine of the scapula. 

Under local anesthesia this region wms incised and the only possible source of 
trouble was what appeared to be some scar tissue overlying the spine of the scapula 
near the vertebral border. This mass was excised and the wound closed. 

Convalescence following the operation w'as uneventful and the tenderness disap* 
peared from the base of the spine of the scapula. The symptoms referable to slip* 
ping of the biceps tendon had disappeared entirely. Flexion and abduction of the 
shoulder, flexion and supination of the forearm, and the streugtli of the arm were 
quite satisfactory. 



FifiT. S. — Closure of fibrous tissue slieath over the bicipital groove. 


Case 3,* — Male. Chief Comphiint : Pain and weakness in the right shoulder. 
Present Illness: On 8ept. 15, 1952, the patient fell a distance of twelve feet, land- 
ing on the palm of his right hand. He sustained a fracture of his right wrist ami 
WTenehed his right shoulder. The function of the wrist grailually returm*d to 
normal- Three months after injury, the patient still complained of dull [jain. 
loss of strength, and a cracking’^ sensation in the right shoulder joint. 


Phpsicol Exciniination, — The important lindings were that abduction was limited 
to 90 degrees, forward tlexion to 120 degrees, and tliat tliere was a loss of 50 
per cent in external and internal rotations. Forced motions of th(» shoulder joint 
were painful. A rupture of the supraspinatus tendon was su.*<pe<ded. 

OpertiHoth 3an, JO, anterior incision wa.s made separating H,,. 

ileltoid and pectoralis major muscle.s. There wa.s no evidence of a tear ot the supra 

„ n^tus wu^cle. The ten.Jou of the lonji Uetoi of the hiee,,. musele wa. not -a 

tlrtubereular groove hut wa.s ili.Ioeat.M) to the tne.iial a.-^javt ol tia- h•..•..•r 

— — — .[,roug). the courta^y of Dr. W. J. Cox. San Kranel,.ro. .•alir, t.. 

for tl.c liistoo' and podtoi-rr.itlvo not.-. 
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The tendon was easily replaced in its groove but redislocated on external rotation 
of t!ie shoulder. The groove was .deepened and the tendon held in its floor by drill 
holes and silk sutures. 

Subsequent Course . — The patient had physical therapy for approximately 
months. Examinatiou then showed a normal range of abduction, forward flexion 
and rotation. The strength of the arm was satisfactory. 


Case 4.* — E. G., male, 56 years of age. Chief Complaint : Pain and weakness in 
the right shoulder. Fresent Illness: On July 27, 1933, the patient fell head first a 
distance of ten feet and was caught between two timbers with both arms abducted. 
Immediately after the accident he felt pain in both shoulders. A few days later 
there were pain, swelling, and ecchymosis over the anterior aspect of the right 
shoulder joint. On attempting to raise the arm something seemed to fly out of 
place accompanied by pain and a snapping sensation which would almost knock 
him down.^^ On lowering the arm to the side, ‘Mie felt something snap back into 
place’’ and the pain was relieved. 

Physical Exa^nination . — There were a small area of ecchymosis and a considerable 
area of tenderness over the anterior aspect of tlie shoulder joint. Active abduction 
was limited to 25 degrees and there was a slight limitation of rotation. 

At this time a tentative diagnosis of injury to the short head of the biceps was 
)nade. Conservative measures were carried out for several months. On Oet. 23, 1933, 
the patient stated that for the past four or five days he had noticed that he had 
felt a sudden catch just lateral to the anterior axillary fold wlien he reached over- 
head with the right arm forward and the elbow flexed. 

Examination elicited a painful snapping” sensation in the region of the bi- 
cipital groove when the arm was externally rotated. A diagnosis of dislocation of 
the tendon of the long head of the biceps was made. 

Operation, Oct. 24, IdSS . — The operation was performed under local anesthesia. 
On retraction of the deltoid, the bicipital groove was readily brought into view. 
With abduction and external rotation the long head of the biceps tendon slipped 
inward over the lesser tuberosity. The bicipital groove was narrow, unusually 
shallow, and contained a mass of injected scar tissue. A flat cartilaginous ex- 
crescence, 1.5 cm. in size, was found loosely attaclied to the articular surface of 
the humerus immediately proximal to the lesser tubercle. On enlarging the cap- 
sular incision, the sear tissue filling the groove became continuous with the capsule 
and dissipated itself into the latter about 1 cm. proximal to the lesser tuberosity. 
After removal of the scar tissue and replacement of the tendon, the roof of the 
groove was reconstructed by suturing the fibrous tissue to two drill holes lying 
just below the lesser tuberosity. Following repair, mairipulatlon of the arm and 
movement by the patient failed to displace the tendon. 

Subsequent Course . — The pain had diminished and free movement of the joint 
was established. There was pain, however, on pressure over the region of the 
bicipital groove and on the extremes of abduction, external rotation at the shoulder, 
and on pronatiou and supination of the forearm. Supination was especially painful 
when performed against resistance. 

Five months later, the patient complained of increasing pain and limitation of 
motion in the right shoulder. Examination showed tenderne.^.s along the course 
of the long he:ul of the biceps tendon with severe pain on flexion and supination 
of the forearm. On abduction and external rotation, there was pain in the region 
of the bicipital groove. Internal and external rotations Nvith the ann abducted to 
degre es caused excruciating pain over tlio long head of the biceps. 
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Boeutgeuogn\uis of the right shonhkr taheu ou Auril 11. 193S, shottea bo evi- 
deuce of in jury to the boue. 

Conservative measures did not relieve him and operation was advised. 

Operation, Mop il, ll'*SS » — An incision was made over the anterior surface ox 
the right shoulder with separation of the libers of the deltoid. The musculo- 
tendinous ciiif involving the supmspiuatus and iiifnispiuatus muscles was found to 
be torn and rernicted from its insertion. The tendon of the biceps u*as displaced 
from the bicipital groove and carried forward and inwiird with the torn musculo- 
tendinous cutf. Further dissection showed the teudoii of tlie biceps wedged be- 
tween the anterior and upper portion of the rim of the glenoid and the head of 
the humerus. This displacement prevented iuterual rotation of the humerus. 

The falciform edge of the musculotendinous cuff was pulled dowu and hvwl 
by strong silk suttires on the upper margin of the lateral surface of the hnmerus 
after the method of Wilson. Following reattachnient of the cuif, the tendon of 
the biceps was readily replaced in the bicipital groove. The tibrous roof of the 
bicipital groove tras sutured to the fascia and periosteum at its outer margin. The 
wound was closed with line silk and a plaster of Paris spica was applied, holding 
the arm in 00 degrees abduction. 

Suhseqnent Course . — luiinobiliziition w;is continued for six weeks, when active 
exercises in abduction and rotations were begtm, Ou Aug, he showevl a 

satisfactory improvement in function, although lie complaiued of some pain and 
a clicking'’ sensation on passive abduction and external rotation. He could 
abduct his arm actively to 150 degrees aud rotate internally and externally to 
50 per cent of normal. 

The patient reported daily for physical thentpy and monthly examinarious re- 
vealed a gradual improvement in morions of the shoulder and in strength. He 
resiimeil his normal occupation in Xovember, I9:N. At the time of the last examina- 
tion, Pec, lOoS, he stated that hard work often g:tve rise to pain in his right 
shoulder. He was instnicteil to continue with his work so that morion and strength 
could be ittcreaseil in the shoulder. 


KTlOl.OOiV 

The oiinieal histories and operative tiudings in the.se eases are of spe- 
cial interest in relation to the observations made by ifeyer on the 
cadaver as to the etiology of dislocation of the long head of tire bieojis 
hraehii innsele. In this author's opinion displacement of the tendon is 
primarily the result of attrition of the joint eapsule proximal to its at- 
taehments at the lesser tuborele. In his view the ]iroeess is a gradual 
one and is supported by evidence of intermediate or tnuisitional stages. 
Zdever is .strongly, if not vehemently, opposed to the idea oi trauma as 
an etiologie factor. 

It is possible, in the cases outlined above, that (ho laborious occupa- 
tions followed by these ]uuicuts may have led to attrition or capsular 
‘ittachnu'uts and that the accident simply produced the linal displace- 
ineiit of llio t.'iuloii. Chi the other hiiiui. ue cannot ignore iJie fact that 
ill each of thc!>e eases there was a ik*hnite an<J severe aeeulent in whieli 
of the shoulder joint was a prorainent tvature. In adtiilion, 
consider of tl:c t^reatost siuniiieanee. are the fairiy unifor.n 
Sinus at operation. There uere s.-ar ti.^ne. rupture -t the nt,r.nr> roof 
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and capsular attachments in the region of the tuberosities, and, in some, 
an attendant lesion of the supra spin atus or subscapular is tendon, all of 
which show extensive local injury recent in origin. In the light of these 
findings, while recognizing* from Meyer work and from similar mate- 
rial which we have inspected the importance of attidtion, we must con- 
clude that in these eases trauma was the most significant factor in the 
production of the dislocation. Therefore, it is probably advisable to 
distinguish etiologieally between acute traumatic dislocations and the 
chronic, progressive dislocations described by Me^^er. Unfortunately, 
we have no clinical histories in Meyer’s eases. 

It would appear to us, after a study of these cases, that forcible 
lateral rotation of the arm was the principal cause of dislocation. 

DIAGNOSIS AND DISCUSSION 

An analysis of the foregoing cases will demonstrate that in each in- 
stance the patient gave a histoiy, up to tlie time of his accident, of hav- 
ing been able to do work which involved strenuous use of his upper ex- 
tremities. In other words, there was no history of previous complaint. 
In all cases, following upon a severe wrenching injuiy to the shoulder, 
there was complete and immediate disability. In four of the cases a 
snapping sensation was noted by the patient or by his pliysician a feAV 
days after the accident ; in the fifth ease, at the end of several months. 

The outstanding clinical findings Avere: (1) SAA^elling of the anterior 
aspect of the shoulder directly folloAving the accident, (2) tenderness 
over the region of the long head of the Ificeps and the bicipital grooA^e, 
and (3) limitation of motion and loss of strength in forAAmrd flexion and 
abduction. Pronation and supination of the forearm against resistance 
Avere painful, the pain being referred to the region of the bicipital 
grooA^e. The outstanding feature, common to all six patients, aa^s the 
'‘clicking'’ in the region of the bicipital grooA^e AA^iieh could be seen and 
felt on moderate abduction and lateral rotation of the arm. 

Abduction with the arm laterally rotated is characteristically limited, 
and, if carried out passively, painful resistance is usually encountered. 
In the less acute stages, if first medially rotated, the arm may be car- 
ried above the liead either actively or passively. This is more readily 
accomplished in flexion than in abduction. These movements are obvi- 
ously permitted by the preliminary reduction of the dislocated tendon 
in the medial rotation. As the arm is carried from ahoA'e the head to 
the side, when it reaches a point somewhat below the riglit angle, an 
audible or palpable snap may be evident Avhich is a.ssoeiated Avith redis- 
loeatiou ol the tendon. For reasons already discussed, redislocation 
occAAVs most readily in lateral rotation at about 45 degrees of abduction, 
and reduction is accomplished most easily l)y medial rotation with the 
unn at the side. 
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DIFKKUKNTlAh DIAGNOSIS 

Iho conditions most likely to l)c confused witli dislocation of the ten- 
don of the head of the biceps are; (1) I'upturc of the supra- 
spinatus, (2) subeoracoid bursitis, (3) tenosyjiovitis of tlie biceps tendon, 
(4) snappinjx shoulder, (5) injury to the muscles which luive their in- 
sertions on the marj^ins of the bicipital groove, and (G) referred pain 
from irritation of the cervical nerve roots. 

.1. Rupture of tlie suprasj)inatus tendon may he very difficult of dif- 
ferentiation and it may occur simultaneously, as illustrated in Case 1. 
Both injuries occur in patients em])loycd in laborious occupations and 
are followed by severe pain and loss of power in the arm, especially in 
forward iiexion and abduction at the shoulder. There is tenderness 
around the unlcrior as])ect of the shoulder in both conditions. In dis- 
location of the tendon of the biceps, however, the tenderness is more 
evident in the region of the bicipital groove than over the greater tuber- 
osity of the luunerus. In both conditions there is a disturbance of the 
seapulohunieral rhythm, but in our cases we did not find the definite 
jog and soft crepitus as the tuberosity disappears beneath the acromial 
process which we associate with lesions of the supraspinatus tendon. In 
dislocation of the tendon tJjo distin^banee hi rhytlnn is often accom- 
panied by a distinct snapping sensation on abduction and external rota- 
tion of the arm. Pain is also present on flexion of the elbow and supina- 
tion of the forearm against resistance. 

2. Subeoracoid Bursitis. — Codniaii stated in his earlier papers that he 
made the diagnosis of subeoracoid bursitis as if it were a distinctly sepa- 
rate thing from subacromial bursitis. Later he described the snbeora- 
coid bursa as only a part of the subacromial bursa. Be assumed, liow- 
ever, that the subeoracoid portion might be inflamed without involve- 
ment of the entire bursa. In such cases there is tenderness in the 
region of the lesser tuberosity of the humerus with crepitus and limita- 
tion of rotation of tlie shoulder. In one patient these symptoms were 
elicited and a diagnosis was made of partial dislocation of the biceps 
tendon from its groove. At operation no dislocation was found, but 
thei'e was a marked thickening of the siibeoracoad portion of the sub- 
acromial bursa. The operation was performed under local anesthesia, 
and we observed that when the arm was activety abducted and rotated 
externally tliis thickened portion impinged upon the common tendon of 
the origin of the short head of tlie biceps and of tlie coraeobraehialis. 
This produced pain and a snapping sensation, symptoms which were 
exactly identical with those the patient had described prior to the 

opei-ation. 

The removal of this thickened portion gave complete relief. 

8 Tenosynovitis of the tendon of the long head of the biceps may 
occur and in some cases crepitus in the region of the bicipital groove 
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with limitation of abduction and external rotation led to difSeulty in 
diagnosis. At operation scar tissue was found involving the subacromial 
bursa with adhesions between its walls, and there were also adhesions 
between the tendon of the biceps and its synovial sheath. Our diag- 
nosis was subacromial bursitis and tenosjmovitis of the biceps tendon 
following direct trauma to the anterior aspect of the shoulder. This 
condition will be discussed at greater length in a future report. 

4. Snapping shoulder has been described in cases in which a definite 
audible snap occurs with abduction and external rotation of the aian. 
We have encountered this condition only in cases of dislocation of the 
tendon of the long head of the biceps and in the case of subcoracoid 
biHsitis described above. 

5. Injury to the insertion of muscles at the bicipital gi'oove is accom- 
panied by pain and tenderness over the site of insei'tion with spasm of 
the affected muscle. These ruptures are usually the result of direct 
violence and are accompanied by sharp pain. There also may be a loud 
snai). A break in continuity of the tendon can be ascertained with loss 
of function. 

6. We need only refer briefly to irritations of the nerve roots which 
may cause pain in the shoulder. The most important of these is arthritic 
involvement of the lower cervical spine. This condition is a frequent 
cause of pain in the shoulder, but a careful examination will show pain 
and limitation of motion of the involved cervical spine. Koeiitgeno- 
grams are also helpful in diagnosis. Referred pain caused by the pres- 
sure of a cervical rib or pain caused by a contracted scalenus anticus 
muscle (the Naftziger syndrome) may be confusing in diagnosis. It 
has been our experience, however, that in these conditions we do not 
find well-defined tenderness over the shoulder, limitation of motion, and 
spasm of tlie muscles which move the scapulohumeral joint. 

THE OPERATIC PROCEDURE 

Operation is indicated for traumatic dislocation of the tendon of the 
long head of the biceps. We wish to emphasize here that the position of 
the patient for operation is impoi4ant for adequate exposure of the 
structures of the joint. For a number of years it has been our practice 
to operate on children in the sitting position for arthrodesis of the 
shoulder. Only in this way can one estimate with accuracy the degree 
of abduction in the scapulohumeral joint. Within the past seven years, 
however, we luive used this position for operations on rupture of the 
supraspinatus tendon, for calcified deposits in the subacromial bursa, 
and for complete exposure of the joint by the sabre-cut incision of Cod- 
man. \\ ith the patient in this position, the surgeon has access to all 
aspects of the shoulder. 

In this pioeedure we have found the use of 1 per cent novocain to be 
almost ideal tor exploration of the shoulder joint. It has the advantage 
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of penniLtiii-' tiie patieiil, to movo his shoiilder iiclively (liirin<? the 
operation. 

For exposure of the hieipital groove, the incision (leseril^ed hy Codman 
sJiould he used. WitJi the arm at the side, tiio elhou* ilcxed, and the 
forearm ])oiniing straight forward, an anterior incision is made down- 
ward from just below the aeromioehivicular joint. The fil)ers of the 
deltoid muscle are se})a rated with exposure of the bicipital groove and 
the tuberosities of the luunerus. By extension and rotation one can 
expose the major portion of the insertion of the supraspinatus, infra- 
spinatus, teres minor, and subscupularis muscles. In our opinion the 
incision with separation of the pectoralis major and deltoid muscles, as 
used in some of our cases, is umiecessarily radical and need not be 
employed. 

^Yith clisloeation of the tendon from its groove, the surgeon lias the 
choice of division of the tendon at its origin from tlic glenoid with fixa- 
tion of the tendon to the floor of the bicipital groove, or replacement of 
the tendon with reconstruction of the fibrous roof to prevent its redis- 
locatiou. The first procedure is much tJic simpler. It was employed in 
{’ase 2, in wliich tliere was no associated injury to tlie supraspinatus 
tendon. A good functional result was obtained. The patient could flex 
his elbow, supinale the forearm, and ilex at the slioulder against con- 
siderable resistance. Case 1 demonstrated, however, the importance of 
})reservation of the function of the long head of the biceps when there 
is an associated lesion of the supraspinatus. In this patient fixation of 
the biceps tendon to its groove and the resulting disappearance of its 
intraeapsular portion led to an unstable shoulder and an unsatisfactory 
result. The association of those two lesions would seem a definite indica- 
tion for adequate repair of the supraspinatus and an eftbrt to preserve 
the long head of the biceps by plastic repair of the roof of the bicipital 
groove. In a ease of this type tlie use of fascia would seem appropriate. 

SUMMARY 

1. Six cases of dislocation of the biceps tendon resulting from injury 
are described. 

2. In all cases tlxe injury was followed hy pain and swelling on tlie 
anterior aspect of the joint and complete disability of the affected 
shoulder. 

3. The patients complained of pain with weakness and limitation of 
motion in forward flexion and abduction of tlie shoulder and pain on 
forced supination of the forearm against resistance witli tlie elbow held 

in flexion. 

4 The principal findings were swelling over the anterior aspect of the 
shoulder, tenderness, most pronounced over the bicipital groove, and a 
definite suapph^S sensation on abduction and external rotation of the 

shoulder. 
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A BLIND METHOD OP NAILING FRACTURED 
FEMORAL NECKS 

James P. Cole, M,D., Se.D.(MedOj Buffalo, N, Y. 

AFTER a fracture of tlio femoral neck kas been satisfactorily reduced 

and one wishes to iSx the fractured fragments by indirect nailing, 
six unkno\m factors need to be solved. These unknowns are: (1) the 
place on the thigh where the skin incision is to be made; (2) the point 
on the long axis of the femur where the nail is to be started; (3) the 
vertical angle to be assumed by the nail and driver; (4) the length of 
nail to be used; (5) the horizontal angle to be assumed by the driver; 
(6) the point on the short axis of the femur Avhere the nail should be 
started. 

The protractor and measure described in this article is efficient, simple 
to use, and determines very quicMy the first four unknowns. It does 
this without interfering with the taking of lateral x-rays, as described 
by Johnson, whose method I believe to be the most accurate and simplest 
of any so far described. The remaining two unlcnowns are solved with 
no trouble if one bears in mind certain anatomical facts. 

In Pig. 1 the protractor and measure are illustrated. The measure 
consists of a metal plate (D), the leading edge of which is ruled off by 
small holes to designate quarter inches and larger holes inches. A pro- 
tractor which slides (C) is mounted on the metal plate, A metal arrow 
(iS), supporting two rests (A), is attached to the protractor. The 
protractor and arrow can be locked in any desired position by thumb 
nuts. 

After reduction is thought to have been obtained and when the antero- 
posterior x-ray is taken, the metal plate is held against the thigh in the 
region of the trochanter {Fig. 2). Tim plate should be on or as near 
as possible the same horizontal plane as the trochanter. Tfith gentian 
violet or some other suitable marking material, the upper and lower 
limits of the plate are marked on the skin of the thigh. This is done 
in order to insure the accurate replacing of the plate after it has been 
sterilized. 

The four unknowns are determined from the image of the metal plate 
as it shows in the anteroposterior x-ray. In order to facilitate the de- 
terminations an ordinary cellnlokl rule and protractor are joined by 
a small winded nut tFig, 3A). After the kuomi factoids have been 
detenninod from tlie x-ray, they are tvansferred to tlie sterilized plate 
and protractor as they are again held against the thigh in the same 
position as when the antero]iostovior x-ray v;aH taken. 


ttw moaicuthm, Muy 20, 102D. 
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DKTEUJIIXATIOK OF UNKNOWNS 

Tiie straight edge of tJie eeiluloid protractor is placed along the lead- 
ing edge oL* the metal plate as it shows in the x-ray. The rule is swung 
so tiuit its center passes through the axis of the femoral neck (Pig. 3JS). 
Ihe holes in tlic metal plate show' in the x-ray. The point wdiere the 
rule crosses these holes is noted. This same point on the metal plate as 



Fi^^. 1.— Illustration of the assembled metal protractor and measure. 



tr'Ijt. 3 , Showing the protractor and measure held against the thigh when the post- 

* reduction anteroposterior x-ray is taken. 

it is held against the thigh determines the place where the skin incision 
is to be made, solving the first unknown. The angle made by the center 
of the celluloid rule as it crosses tlie protractor is noted. The arrow 
on the metal protractor is swung to this same angle and locked. The 
tractor is slid on the plate so that the arrow designates the i)oint 
where it has been determined the nail is to he started on the skin of the 
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thigh. The line of the arrow when carried to the femur determines 
the point on its long axis where the nail should be started, solving the 
second unknown. The vertical angle to be assumed by the nail and 
driver is the same as the angle noted where the celluloid rule crosses 
the protractor, thus solving the third unknown. Using the celluloid 
rale, the distance from the femoral head to the lateral surface of the 
trochanter is measured on the x-rasL This measurement is transfered 



Fig. S A. — Illustration of the celluloid rule and protractor which facilitates the deter- 
mination of unknown factors. 
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tu the image ol’ the metal rule, thereby eurreeliug the x-ray moa^iuremeat 
and giving the true leiiglii oi' the femoral neek, for tJie metal rule win 
enlarge in the same proportion an liie bone, ''riie length of the nail to 
be Uiiod ii> thus determined, solving the fourtii unknown. 

Tile two remainijig unsolved factors are: (1) tlie Jiorizontai angle 
to be assumed by the nail and driver; (2) the point ou the short axis 
of the femur where llie nail is to be started. Tiie iirst is readily deter- 
mined if one bears in mind that the normal degree of auteversion of the 
femoral neelc is about 20° with tlie femur in a neutral rotatory position. 
If, on elinieal examination, the knee is in a neutral rotatory plane, the 
nail and driver must be tilted 20° anteriorly from the horizontal If 
the knee is in any other degree of rotation, the nail and di’ii^er will 
liave to be elianged in tlie liorizontal plane, depending on tlie degree of 
change noted at the knee. The second unknown is easily determined 
for we know that the femoral neck comes oil: the anterioi* four-hfths of 
the medial surface of the femoral slmft. Tlie nail must be started 
slightly anterior to tlie center of the short axis of the femoral shaft. 

This method of determining the unknowns for blind nailing of femoral 
neck fractures has proved very satisfactory. It is not so foolproof that 
one should not check the progress of the nail as it is being inserted. In 
all eases in which this instrument lias been used, one set of x-rays in 
both planes has been necessar}^ to elieck tlie nail after it has been 
started. If this metliod is used, it is necessary that the aifected leg 
be held in the same position between the first anteroposterior x-ray and 
when the nail is started. A careful assistant or a mechanical leg holder 
will accomplish tliis task. 



THE USE OP ZINC PEROXIDE IN THE TREATMENT OP 
DIABETIC GANGRENE OP THE LOWER EXTREMITIES 

Prakk L. i\'lELENEy, M.D., New York, N. Y* 

(From the Bacteriological Besearch Laboratory of the Department of Surgery of 
Columbia University and the Surgical Service of the Bresbyterian Hospital) 

G angrene of the toe, foot, or leg is a frequent complication in 
diabetes and often has serious consequences because of its threat 
to the loss of limb or the loss of life. 

It is well knoum that there is an underlying arteiuai sclerosis, and in 
some cases without any injury to the skin surface the arteries become 
plugged, collateral circulation is inadequate, and the area supplied by 
these vessels dies from loss of circulation. This results in a diy gan- 
grene with little or no evidence of inflammation in the early stages 
of the process. In the later stages, however, when a line of demarcation 
has developed between the living and the dead tissue, a break in the con- 
tinuity of the skin surface occurs, and the resulting wound becomes a 
pox'tal through which contaminating bacteria may enter and produce an 
infection which changes x^rofoundly the course of events, for the dry 
gangi*eiie now becomes a wet gangrene. 

However, in the majority of cases of diabetic gangrene of the extremi- 
ties, the process is initiated by a break in the skin. This frequently starts 
around a toenail, where there has been undue pressure from a shoe. Oc- 
casionally it begins with a trivial wound inflicted when the patient has 
been going around with bare feet and has picked up a splinter or pin or 
has stubbed the toe with resulting ahx'asion. In some cases, there has 
been a crack in the skin from a fungus infection, occiUTiiig usually be- 
tween the fourth and fifth toes. Sometimes, thei’e has been a pre-existing 
coi'n or bunion which has been pared by the patient to tlie point where 
blood was draum from the sui-face. At times, this has occurred follow- 
ing treatment by a elxiropodist or a well-meaning member of the family. 

Whenever there is a break in the skin, a portal of entry is immediately 
opened for the entrance of contaminating organisms, Avhieh frequently 
find themselves in an environment in which they can gain a footJxold and 
multiply. Infection is favored because the tissues are poor in 1)1 ood sup- 
ply due to the underlying arterial sclerosis and they contain a higher 
percentage of sugar than is present in normal tissues. In the great 
majority of normal individuals, when contaminating bacteria get into a 
wound, no infection follows because the defensive forces of the body are 
promptly brought into play and the organisms arc not able to gain a 
lootliold. In the relatively few eases in which infections develop in nor- 
nual pe Q])lc, usually only one species o£ ))aeteria can be cultivated. In 

XUi.'eJvea tor publication. May rs, 1939. 
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lo the image oT tJie metal rule, thereby eorreeling tlie x-ray inea^urement 
and giving the true leugtli ol the femoral neejc, for Ine metal rule win 
enlarge iu the yame proportion ay the bone, The length of the nail to 
be used is thus determined, solving tiie fourth uuiaiown. 

The two remaining unsolved factors are: (1) the horizontal angle 
lo be assumed by the nail and driver; (2) llie point on tlie short axis 
of the femur where the nail is to be started. The first is readily deter- 
mined if one bears iu mind that the normal degree of anteversiou of tiie 
femoral neck is about 20° witli the femur iu a neutral rotatory position. 
Jf, on clinical examination, Die knee is in a neutral rotatory plane, the 
nail and driver must be tilted 20° anteriorly from the horizontal. If 
the knee is in any other degree of rotation, the nail and driver will 
liave to be changed iu the horizontal plane, depending on the degree of 
cliange noted at the knee. TJie second unknown is easily determined 
for we know that the femoral neck comes off the anterior four-fiftiis of 
the medial surface of the femoral shaft. The nail must be started 
slightly anterior to the center of the short axis of the femoral shaft. 

Tins method of determining tlie unknowns for blind nailing of femoral 
neck fractures has ])rovccl very satisfactory. It is not so foolproof that 
one should not cheek the progress of the nail as it is being inserted. In 
all eases in which this instrument has been used, one set of x-rays in 
botli planes has been necessary to check the nail after it has been 
started. If this method is used, it is necessary that the affected leg 
be held iu the same position between the first anteroposterior x-ray and 
when the nail is started. A careful assistant or a mechanical leg holder 
vnW accomplish this task. 
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wouiids are the hemolytic streptococcus, 5, ivelcliii, and the anaerobic 
streptococci. The liemolytic Staphylococcus aureus runs a close second 
to this group. 

Obviously, in the care of such conditions, prophylaxis is of extreme im- 
portance. If the activit}^ of these organisms can be nullified as soon as 
they contaminate the wound, or in the ease of dry gangrene before the 
solution of continuity of the skin between living and dead occurs, the 
organisms will not gain a foothold and infection will not occur. 

However, in most instances the infection has already gained a foot- 
hold when the patient presents himself or herself to the surgeon. In- 
vasion for a certain distance has already taken place. There may be a 
diffuse cellulitis, extensive gangrene of the part, or both. 

The necessary treatment depends, to a large extent, upon the rapidity 
of the spread of the infection and the evidence of compromise of the 
circulation, as determined by oseiilometrie and sux'face temperature read- 
ings. The surface temperature readings must take into account the in- 
creased heat which occurs from the inflammatory process and any rise 
of general body temperature must also be discounted. In some eases 
where the circulation is fair, the evidence of general intoxication slight, 
the limits of local infection narroAV, conservative measures may be, and 
usually are, advisable. HoAvever, it is of the utmost importance for the 
surgeon to determine by bacteriologic examination, aerobically and ana- 
erobically, the number and nature of the various species of bacteria which 
are present, and further contamination by other species must be pre- 
vented. When these organisms have been determined, appropriate medi- 
cation should be applied, which not only minimizes or nullifies the growth 
and activity of these organisms but in no way injures the tissues. 

It has been found that Dakin’s solution and other hypochlorites do 
not act favorably on tissues which have impaired circulation. Wliile the,y 
may be able to liquefy the slough and to that extent remove some of the 
pabulum on which bacteria thrive, they inhibit the development of gran- 
ulation tissue and thus delay the reparative process, which is likewise a 
barrier against bacterial invasion. Other antiseptics, in general, injure 
the tissue as much as or moi'e than they do the infecting bacteria. 

A substance has recently been found, however, whicli markedly in- 
hibits the growtli of the hemolytic streptococci and all anaerobic bacteria, 
including the organisms causing gas gangrene and the anaerobic strepto- 
cocci. It neutralizes or inactivates the toxins formed by these organisms 
and at the same time encourages the reparative process by the stimula- 
tion of granulation tissue. This new substance is zinc peroxide, a white 
powder which is not chemically pure, which contains between 50 and 60 
per cent ZnO., some ZaO, ZnCO^, and ZnOH. 

The white powder sliould be suspended in sterile distilled water and 
applied to every part of the wound surface. The wound should then be 
covered with fine meshed gauze soaked in the same material. This should 
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diabetic individuals, under tlie same circumstances, it is much easier for 
organisms to gain a foothold, and a uumbci* of species may be cultivated 
Avhou infections develop. 

lieu an infection becomes established witli multiple species, these or- 
ganisms fre(|ueutly have a certain synergistic action "svliich they cannot 
perform in pure culture. Saphrophytie organisms, particularly, mul- 
tiply on tissues Avhieh are dead or dying or in ’^vliich tlie blood supply is 
compromised. Then, there is a great likelihood of extensive and massive 
death of tissue, udiicii \s"C call wet gangrene. 

In the foot, as iu the hand, there are anatomic spaces beUveeu the 
muscles and around tlie tendons in which infection may and usually does 
spread deep beneath the surface. The extent of sucli S 2 >read is often dif- 
ficult to determine from any surface signs. Not infrequently, gas gan- 
grene organisms travel up, through, and along a deep muscle to the 
popliteal space without showing any signs of crepitation or even swelling 
of the superficial tissues. Only vague pain or deep tenderness may lead 
one to suspect this insidious spread. Bones and joints are often invaded 
early with certain of these organisms, and, when such invasion occurs, 
the infection becomes locked oif in remote nooks and crannies which are 
frequently missed and cannot be easily exposed. 

Among the organisms frequently found in diabetic gangrene are hemo- 
lytic streptococci and staphylococci and, likewise, anaerobic or micro- 
aerophilic organisms, particularly the organisms of gas gangrene, the 
anaerobic nonhemolytic streptococci, and the microaerophilic strepto- 
cocci. Likewise, numerous gram-negative bacilli, both aerobic and ana- 
erobic, including B. coli and the pyocyaueus and proteus groups of bac- 
teria, are found. 

In the early stages of both the dry and the wet forms of gangrene, 
the presence of organisms and their nature can be determined by cultiva- 
tion of the surface exudates. In the later stages, however, when the 
organisms have invaded deeply and, particularly, if the wounds or the 
margins of gangrene are extensive, it is necessary to take cultures from 
many different parts of the lesion in order to determine the organisms 
with which one has to deal. It is unlikely that there are any organisms 
in the depths that are not on the surface, but frequently organisms are 
present on the surface which have not invaded deeply at the time of the 
culture. 

It is well laiown that bacteria differ very greatly in their power to 
invade. The hemolytic streptococci, tlie hemolytic staplnjlococcus aureus 
and the tvelchii often spread extensively and rapidly. The anaerobic 
kreptocock nonhemolytic aerobic streptococci and staphyloeoeei, 
and J5. coli form an intermediate group as far as invasion is concevned. 

R 'nroteus B pyoepaneus, and the saprophytic organisms usually limit 
fuX activity to the surface or to tissues which are already dead. The 
most important organisms in this entire list of the flora m gangrenous 
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there is no clinical evidence of infection in the wound, a secondary 
closure may be done with assurance of primary healing. If these organ- 
isms are found at the site of amputation, the wound should not be closed, 
but should be flushed with zinc peroxide and treated daily with this 
material until the organisms have disappeared from the wound and all 
signs of infection have ceased. Then, secondary closure may be con- 
templated. If hemolytic streptococci or the gas gangrene organisms have 
not been found at the initial culture, the wound at the amputation site 
may he closed. However, if the eiiltui^es which are taken from the 
gangrene at the time of operation or at the level of amputation yield 
hemolytic Staphylococcus aureus or anaerobic streptococci, the case 
should he very closely observed. The wound should be inspected daily, 
and if there is the slightest indication of infection, it should be opened. 
If hemolytic Staphylococcus aureus is present, the wound sliould be 
dressed with potent staphylococcus bacteriophage. If anaerobic strepto- 
cocci should be present, it should be dressed with zinc peroxide. If none 
of the four malignant types of organisms described above is found in 
the initial cultures, the amputation wound may be closed with every ex- 
pectation of primary healing. Still, the ease should be watched carefully 
for any general symptoms of infection, and, if the wound is not perfectly 
comfortable, it should be examined and appropriate measures taken. 

The use of sulfanilamide is indicated in addition to the zinc peroxide 
if hemolytic streptococci are present. Its efficac}* with other organisms is 
questionable. There is some evidence that sulfapyridiue has a somewhat 
wider application, but our data are not yet sufficient to warrant any 
definite statements in this report. 

SUMMARY 

I have attempted to show how important bacteriologic studies are in 
connection with diabetic gangrene, Botli aerobic and anaerobic cultures 
should be taken at the earliest possible time from several areas of the 
lesion when it is first presented to tlie surgeon, so that he may know as 
soon as possible with what organisms he has to deal. 

Infectious are usually due to a mixture of organisms, and, in the 
diabetic, the .synergistic action of these bacteria is more likely to produce 
serious consequences than in normal individuals. 

Zinc peroxide is the most effective antiseptic wliicli we know of to 
minimize the possibility of the establishment of infection at the time of 
the primary injury or at the time of the first solution of continuity of 
the surface protection. It may, likewise, be employed during the pei‘iod 
of preparation before operation, providing organisms are present which 
are susceptible to it, such as tlio hemolytic streptococci and all type.s of 
anuerobie organisms. 

If these organisms are present at tlie site of amputation, it should be 
used as a prophylactic to prevent the development of infecliuu in the 
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be covered with compresses satuvuted with sterile distilled water aud 
these compresses in turn covered with vaseline gauiic or some other im- 
permeable material to prevent evaporation. The dressing should be 
changed every twenty-four hours, the old material irrigated off, and a 
iiew' dressing applied. It is important to use material which has been 
proved to be effective in the production of oxygen, aud it is essential that 
adcc[iuite contact be obtained between (he zinc peroxide suspension and 
every part of the wound surface. 

This material, when suspended in water or moistened by body fluids, 
slowly gives off oxygen, ])roducing a highly oxygenated environment 
wherever it comes in contact. Likewise, it forms hydrogen peroxide and 
these two properties result in the inhibition or death of all anaerobic 
organisms and certain aerobic organisms which are susceptible to the 
peroxides, notably the hemolytic streptococcus and the pneumococcus. 
There is some inhibition also to the growth of the staphylococci, but not 
to the same extent. 

Tliere is a limited field of usefulness for this material in the stages of 
infection in which the patient generally comes to the hospital. It would 
be useful if it were available at tlie time of the initiation of the process 
with the first break in the skin. If patients come to the doctor at tliis 
stage, it should be used as a propiiyJactic against infection. However, 
if infection has invaded deeply into the tissues so that it is not possible to 
get contact, zinc peroxide cannot be expected to stop the spread of the 
process without a preliminary operative procedure. 

In anticipation of operation, no matter at what level the operation is to 
be done, time should be given, unless otherwise contraindicated, for the 
determination of the bacterial flora. As mentioned above, all of the 
organisms found on the surface are potential invaders in diabetic pa- 
tients aud may be assumed to be passing up along the lymphatics or 
directly through tissues to higher levels, even as high as the line of am- 
putation. 

The organisms most invasive will almost invariably reach the highest 
level. It must be assumed that these are present and it must be realized 
that if hemolytic streptococci, anaerobic streptococci, tlie gas gangrene 
organisms, or hemolytic Staph iflacoccus aureus are present, evidences of 
their activity must be looked for at the site of amputation and appropn’- 
ate measures taken to prevent their multiplication after amputation. 
When the amputation is done, cultures should be taken from the stump, 
particularly in the region of the blood vessels and lymphatics, so that 
within forty-eight hours it can be deflnitely proved wliether or not these 
organisms are present. 

When the original cultures from the surface reveal gas gangrene 
or«“anisms aud hemoi3dic streptococci, tiae wound should be leit open 
iir^il the cultures taken at the amputation site have been reported. Alter 
forty-eight hours, if the cultures are negative for these organi.sms and 
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INTKODUCTION 

C OMPLETE removal of the bladder lias become established as an 
important and valuable surgical procedure. It has its particular 
value in the treatment of certain cancers of the bladder, Avhieli are 
curable only if removed early and completely. 

The benign and some of the malignant papillomas respond fairly well 
to electrocoagulation, but, in the sessile infiltrating types of cancer of 
the bladder, such treatment has been disappointing and radiotherapy 
offers little more than palliation at best. 

Since moi'e than three-quarters of cancers of the bladder arise on its 
base, thereby involving the ureteral orifices or vesical sphincter,-* ex- 
cision of the tumor or partial cystectomy is usually not feasible. In the 
majority of cases, tlien, onl}^ total extirpation of the bladder ofters a 
chance for cure. 

We have chosen to divide this paper into two parts; I. A critical re- 
view of the literature on total cystectomy for cancer and, II, an analysis 
of personal cases of ablation of the bladder for malignant disease, with a 
brief description of our teclmic for prostato-seminal-vesiculo-eystectomy. 

I. REVIEW OP THE LITERATURE 

A. llislory of Cgsiectomy . — The first work on cystectomy was car- 
ried out on animals, and Gluck and Zeller*^ in 1881 reported the first 
successful cystectomies in dogs whose ureters were transplanted to 
the skin. 

In 1887 Bardeaheuer^ perfoiTued tlie first total cystectomy on a man 
suffering from cancer of the bladder. The ureters were abandoned in 
the pelvis. The patient died of uremia fourteen days after the operation. 

In 1880 Pawlik^"’ carried out the first successful cystectomy, which 
was upon a woman. First, the ureters were transplanted to the vagina 
and, twenty-four days later, the bladder was extirpated. The patient 
was living sixteen years later. Kiimmell*" performed eysteetouiy with 
ureteroiireihral transplant in 1890. The patient died of shock. From a 
man suifering with cancer of tlie prostate with secondary iiivasiou of 
t he bh uUler, Klistcr/" in 1891, reiuoved the prostate and bladder ami 
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bladder, very large tumors of the bladder, and carcinoma of the pros- 
tate invading the neck of the bladder. Cystectomy has been carried out 
for other maladies as well, as may be seen in Table II. 


Table II 

Total C^^stegtom:t 
Indications 


INDICATION 

NUilBER OF 
CASES 

Cancer of bladder 

205 

Squamous cancer of bladder 

7 

Cancer of bladder — uterus 

S 

Alultiple papillomas of bladder 

S 

Cancer of prostate 

8 

Cancer of uterus 

6 

Sarcoma of bladder 

5 

Cancer of urethra 

3 

Cancer of cerTbt 

2 

Sarcoma of uterus 

1 

Cancer of vagina 

1 

Totals 

254 


With a few exceptions, cystectomy has been considered an operation 
of despair, which, to a large extent, explains the mortalitj^ attendant on 
this procedure. As has been noted, the majority of vesical malignancies 
take origin from the base of the bladder and invade the nreteral orifices, 
with resulting hydronephrosis and infection. These patients, from the 
renal standpoint, become poor surgical risks and their dilated thin- 
walled ureters are difficult to transplant, particularly to the colon.’^» 
The mortality of cystectomy, however, has gradually fallen, due, in par- 
ticular, to improvements in ureterointestinal anastomosis and to the em- 
plojmieut of multistage procedures. An important step further in 
this direction will be made when early radical intervention is under- 
taken,^®» Quinby, for example, will perform eystectom)^ only if 

there are no evident metastases, if the patient has one normal kidney, 
and if his physical condition is sound. 

C. Methods of Diversion of rrinc. — 1. Ureters Ahundoned in the 
Depths of the Wound: When Bardenlieuer performed the first cystec- 
tomy in man, he was forced to abandon the ureters in the pelvis because 
of the condition of his patient at the end of the opei’ation. Verhoogen 
and dc Graeuwe,^^*"' in 1896, delilievately followed this procedure. Eleven 
cases in which the ureters were treated in this manner were collected. 

2. Ureters Brought to the Skin of the Ahdomuud Wall: This group 
includes ureteral transplantation to the hypogastrium, to the iliac region, 
and into the edges of the eysteetoniy wouiul.^''* 

Gigou”2 in 1856 and Agnew^'^’ in 1881 proposed uivteroeutancous 
transplant but did not use it eliuieally. In 1881 Gluck and Zeller suc- 
cessfully performed cysteetomy in dogs and transplanted the ureters 
to the skin. i 
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was Ihc first to coiubiiie cysteetoiay with ureteral transplantation to the 
rectum. The patient died, however, five days later, of peritonitis and 
pyelonephritis. 

In this country, Startin^^ in 1899 was the first surgeon to I’emove the 
bladder for cancer. He performed a hysterocystectomy for malignancy 
of ihc uterus and bladder. The ureters were transplanted to the rec- 
tum. The patient died of peritonitis four days after operation. 

Two liundred and thirty-six eases of total extirpation of the bladder 
for cancer liave been tabulated from the literature and eighteen per- 
sonal cases iiot previously reported have been added (Table I). This 

Table I 

Total Cystectomy 


Kumbeb or CA.SES 254 

Oper-vtive mortality S7 

PeRCEXTAOE MQRT.VLITY 34.2^^ 


PeRCEXTAOE MQRT.VLITY 34.2^^ 


METHOD OP 
DISPOSAL OP 
URETERS 

1 ONE STAGE 

j TWO stages 

j 

PER- 

' CENTAGE 
JfORTAL- 
ITY 

NO. OP 
CASES 

NO. OP 
POSTOP- 
ERATIVE 
DE.VTHS 

PER- 

CENTAGE 

MORTAL* 

ITY 

NO. OF 
CASES 

1 NO. OP 
j POSTOP- 
ERATIVE 

PE.VTHS 

j PER- 

CENTAGE 
MORTAL- 
ITY 

TOTAI 
NO. OB 
CASES 

Abandoned in 

11 

5 

45.4 





11 

45.4 

wound 




1 11 





Skin of ab 

2S 

0 

21,4 



0.0 

39 

1 15.3 

dominal wal 









Lumbar 

0 

2 

I 33.3 

12 

— 

0.0 

38 

11.1 

ureterostomy 









Nephrostomy 

1 

1 

100.0 

11 

1 

9.09 

12 

10.0 

Urethra 

6 

6 

100.0 







0 

100.0 

Vagina 

12 

4 

33.3 

o 

1 

50.0 

14 

35.7 

Bowel exclu- 

11 

(3 

54.5 

0 

0 

33.3 

17 

47.0 

sion 









Colon 

RR 

38 

00.3 

74 

15 

20.3 

137 

38.0 

Totals 

138 

OS 

49.2 

310 

19 

30.2 

254 

34.2 


latter group will be more fully discussed. The eases comprising the 
series recent!}^ reported by Higgins,^*' Nesbit,^^® Kidd/^ and others 
and some of the eases of Beer^ and Smith^^- are not included in tiiis 
compilation because details necessary for their evaluation were not re- 
corded, Cystectomy for exstrop hie bladders is not considered in this 
study. 

In the past, Bovee (1901),^^ Druebert (1903),"^ Rafin (1905),^^= Ver- 
hoogen (1909)/^MVatson (1913),^"= Scheele (1923)/^^^ Papin (1925), 
and Boiupart (1931)/® among others, have similarly listed the reported 
eases and discussed the subject. 

B. Indications for Total Cystcctonuj , — The outstanding indication for 
complete cystectomy is for infiltrating cancer of the base of the bladder 
involving either the vesical outlet, ureteral orifices, or botli. Other rea- 
sons for vesical ablation include recurring multiple papillomas of the 
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bladder, very large titmoi^s of the bladder, and caremoma of the pros- 
tate invading the neck of the bladder. Cystectomy has been carried out 
for other maladies as well, as may be seen in Table II, 


Tabjqe H 

Total Cystectomy 
IxorcATioxs 


IXBICATIOX 

XUMBER OP 
CASES 

Cancer of bladder 

205 

Squamous cancer of bladder 

7 

Cancer of bladder — uterus 

S 

Multiple papillomas of bladder 

s 

Cancer of prostate 

8 

Cancer of uterus 

6 

Sarcoma of bladder 

5 

Cancer of urethra 

3 

Cancer of cervix 

«> 

Sarcoma of uterus 

1 

Cancer of vagina 

1 

Totals 

254 


With a few exceptions, cystectomy has been considered an operation 
of despair, which, to a large extent, explains the mortality attendant on 
this procedure. As has been noted, the majority of vesical malignancies 
take origin from the base of the bladder and invade the ureteral orifices, 
Avitli resulting hydronephrosis and infection. These patients, from the 
renal standpoint, become poor surgical risks and their dilated thin- 
walled ureters are difficult to transplant, particularly to the 
The mortality of cystectomy, however, has gradually fallen, due, in pai*- 
tieular, to improvements in ureterointestinal anastomosis and to the em- 
ployment of multistage procedures. An important step further in 
this direction udll he made when early radical intervention is under- 
taken.^®* Quinby, for example, will perform cystectomy only if 

there are no evident metastases, if the patient has one normal kidney, 
and if his physical condition is sound. 

C. Methods of Diversion of Urine. — 1. Ureters Abandoned hi the 
Depths of the Wouarf.; When Bardeuheuer perfonued the first cystec- 
tomy in man, he was forced to abandon tlie ureters in tlae pelvis because 
of the condition of his patient at the end of the operation. Verhoogen 
and de Graeiuve,^^^ in 1896, deliberately followed this procedure. Eleven 
cases in which the ureters were treated in this manner were eolleeted. 

2. Ureters Drought to thi Shin of the Abdominal Wall: This gi'oup 
mcludes ureteral transplantation to the hypogastrium, to the iliac region, 
and into the edges of the cystectomy wound 

Gigon^^- in 1856 and Agiiew'^‘* in 1881 proposed ureterocutaneous 
Ivansplant but did not use it cliiucally. In ISSl Gluck and Zeller sue- 
cessiuUy performed cystectomy in clogs and transplanted the ureters 
lo the skin. 
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cedures. They also prefer having the ureters accessible for dilatations 
and lavage and claim that the special apparatus for collecting the urine 
is efficient. 

Many surgeons, including Papin, Fey®® and Eovsing,^^® believe that 
cutaneous transplant (anterior or lumbar) causes less damage to the 
kidneys than any other method of urinary diversion. 

5. Ureters Transplanted to the Urethra: Sonnenburg® in 1882 was the 
first surgeon to employ transplant to the urethra. This was in a ease of 
exstrophy. In 1890, KiimmeU” performed urethral transplant in con- 
junction with cystectomy. He brought the right ui’eteral catheter out 
through the urethra. In all, six cases of transplant to the urethra have 
been reported, with six deaths. Obviously, such a transplant presup- 
poses a one-stage operation, which is a disadvantage. Certainly the re- 
sults in these cases suggest why the procedure has been abandoned. 

6. Ureters Transplanted to the Vagina: Pawlik,^®’ in 1889, not only 
performed the first successful cystectomy but was the first to utilize 
ureterovaginal transplant. At the first stage he carried out the trans- 
plant vaginally, using indwelling ureteral catheters. Twenty-four days 
later extraperitoneal vaginal cystectomy was done for cancer. The 
patient was alive and w'ell sixteen years after operation. 

In all, fourteen such cases have been tabulated. An attempt is usu- 
ally made to obtain continence by closing the vaginal orifice, the new 
bladder, the vaginal cavity, emptying through the urethra. This, how^- 
ever, has not been particularly successful in practice so that usually col- 
lecting devices are necessary and the ureters ai’e open to the possibility 
of dilatation and ascending infection. The ureters cannot be reached, 
as they can in ureterocutaneous transplants, for dilatations and lavages. 
This method of dealing with the ureters, therefore, has fallen into dis- 
repute and has not been used during the past twentj'- years. 

7. Ureters Transplanted to Excluded Bowel: The ureters may be trans- 
planted to a segment of either partially or totally excluded bowel. 

ilauclaire”® in 1894 first suggested total exclusion of the rectosigmoid 
by division of the sigmoid loop, sigmoid colostomy, and closure of the 
proximal end of the distal limb, with implantation of the uretei-s into 
the latter structure. This he performed in dogs. 

Kronig'“ first employed this method in conjunction with cystectomy 
in 1906. The first stage consisted of exclusion of the rectosigmoid and 
sigmoid colostomy. Twelve days later, the ureters were transplanted 
into the blind sigmoid and hysterocysteetomy for sarcoma of the uterus 
was carried out. The patient was alive five years later. A similar pro- 
cedure was carried out by Tides,*®' Schmieden,*®® and Lindstrom,®® the 
latter two surgeons transplanting the ureters at a separate operation 
before cystectomy was done. 

In 1912, Lemoine®® performed a cystectomy and transplanted the 
uvete\-s to the rectum. Later, because the patient suffered from renal 
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Laureiize^®** iu ISSS brought a ureter, which he had accidentally cat, 
to the skin. The following year Lc Dentu^^^ chose this procedure for a 
woman with a uterine cancer which had invaded the ureters. Cryne- 
cologists often have had recourse to it when confronted witli surgical 
accidents to the ureter. Wassiljew^^® in 1895, liowever, was the first 
to employ urcterocutaneous transplant with cystectomy. In all, thirty- 
nine cases utilizing this method have been recorded. Smith' performed 
the operation with cystectomy eleven times, but the eases were not pub- 
lished iu detail and consequently are not included in this study. 

Suturing tlie \ireters to the edges of the cystectomy wound naturally 
presupposes a one-stage procedure; further, as the wound heals, scar 
tissue causes stenosis of the orifices. Chute^^ and Fuchs^' in 1925 were 
the last to utilize this method, 

Papin^^® stressed the supeinority of iliac ureterostoiu}’- because of the 
low mortalit}’' associated with it, the efficiency of the collecting appax'atus, 
and the accessibility of the ixreters for dilatation and lavage. 

Maximovitsch^- and Smith, among others, noted the frequent oc- 
currence of sloughing of the distal ends of the ureters, often necessitat- 
ing reoperation. Many surgeons object streuuousi}’ to the apparatus 
employed for collection of the urine. 

3. Lumhar Ureterostomy : Eovsing,^'^ in 1906, was the first surgeon 
to pex'form cystectomy with lumbai' ixreterostomy and Whiteside, in 
this coxxntr 3 % caiTied out a similar procedure in the same 3 ^ear. Eighteen 
sxxelx eases have been collected. The disadvantages of this t 3 q>e of ureter- 
ostomy, iix addition to those held in common with all cutaneous trans- 
plants, are the inaccessibility of the ureters to the patient who must 
care for them and the unsatisfactoxy collecting apparatus necessary be- 
cause of their dorsal position, 

4r. Nephrostomy: Nephrostomy has long been employed as a means 
of temporary or permanent di'ainage of the kidney, but it was not 
xxntil 1905 that Watson^^^ first suggested its ixse in conjxxnetiou with 
cystectomy. Three years later, Marion^^ peiTormed the first nepliros- 
tomy-eystectomy, which he accomplished in two stages. Cabot/'" in 
1909, followed a similar procedure in a man with cancer of the pi'ostate, 
cystectomy and partial prostatectomy being done. Twelve sueii cases 
were found. 

Nephrostomy has the advantage, in common Avith ureterocutaucous 
transplants, of a low rate of mortality, but the operation of nephrostomy 
causes damage to the kidney, the drainage of the lower half of the kid- 
ney is poor, and the dorsal position of the collecting apparatus is in- 
convenient. 

The advocates of nephrostomy and ureterocntancous transplant point 
with pride to the low operative mortality associated with these pro- 
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published since 1926, only 19 patients, or 25.3 per cent, died from the 
operation. By 1927 Fedoroff''" had done 9 eases without a death, Cof- 
fey,-" in 1933, reported 11 eases with only 3 deaths, and two years later 
Quinby““ listed 10 cases until only 2 deaths. Among our last 14 pa- 
tients suffering from cancer, there were 3 deaths following uretero- 
enterostomy and radical removal of the bladder and adjacent organs. 
As may be noted from Table I, the mortality’' for ureteiuintestinal trans- 
plant done in two stages was only 20.3 per cent. This figure, however, 
does not take into account the patients who died of the operation for 
transplanting the ureters, thereby not entering into these computations. 
This point will be discussed later. One factor wliieh has decreased the 
mortality in this group has been the employment of a two- or three-stage 
procedure. The mortality will fall further when the patients are oper- 
ated upon early, when the cancer is limited to the bladder, and when the 
kidnej^s are health}^ and the ureters are not dilated. 

Transplantation of the ureters to the bowel has the advantage of hav- 
ing the urine controlled by a sphincter. This factor, however, must be 
weighed against the lower mortality associated with cutaneous trans- 
plants. 

D. The Technique of Cystectomy.— 1, In the Male: If the cancer in- 
volves only the lateral or posterior Avail of the bladder Avithout affecting 
the prostate or seminal vesicles, cystectomy may be all that is necessary, 
although it has been proved tliat the limits of a malignant groAVth can- 
not be ascertained by inspection. Microscopically, isolated islands of 
cancer cells may be found far removed from the primary growth. In 
most instances, therefore, complete prostatoseminal-vesiculocysteetomy 
is indicated; it becomes necessary Avhen tlie prostate is the site of pri- 
maiy cancer or is secondarily invaded by tumor. 

Since a cancerous bladder is ahvays septic, it should be removed un- 
opened, although some surgeons insist upon exploratoiy cystotomy be- 
fore cystectomy is attempted. Because of the potential infection, most 
surgeons prefer an extraperitoneal teelmiqiie. In many instances, how- 
ever, tJm serosa eovering the fundus is either adherent or is inAmh^ed by 
cancer. In such eases the serosa must be resected and left on the blad- 
der, whereupon the peritoneum is repaired. 

^lost operations liave been performed through a suprapubic approach, 
although a combined abdominoperineal or porineoabclominal teclniique 
has many advantages. 

^ If the suprapubic approach is utilized,- the serosa may be separated 
from the bladder laterally and posteriorly, the bladder stripped ante- 
riorly from the symphysis hy cutting the pubovesical ligaments, the 
lateral vesical ligaments divided, thereby controlling tlie major blood 
supply, and the ureters sectioned. The dissection is than carried poste- 
riorly, separating the bladder from the rectum and dividing the urethra 
between tlie prostate and bladder. 
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infection, he exeiiulcd the rectinn, making it eoiumimieate with the 
uretlira, and attempted to pull the sigmoid through the anal sphincter 
to allow botli fecal and urinary continence. Unfortunately^ the sig- 
moid retracted and the patient died of sepsis. 

A eihoogen' in 1908 and Lengemanu^^ in 1911 utilized a different 
pe of procedure, \ erJioogen excluded the iliocecal region while Lenge- 
maun excluded the entire ascending colon; both carried out iliotraiis- 
verse colostomy, appeudicocutaneous transplant, and anastomosis of the 
ureters to the cecum. 

g^j.gco isolated a segment of ilium, anastomosed one end to the sig- 
moid and transplanted the ureters to the blind end, thereby forming a 
partially excluded loop of bowel into which the urine drained. 

Ill all, seventeen cases based ou the foregoing principle were found. 
These procedures, complicated as they are, were proposed because of 
the desire to abolish ascending renal infection. Judging by the eases 
reported, however, the advantages are only theoretical. Pyelonephritis 
is not eliminated, stenosis of the ureteral orifices occurs just as readily 
as in ureterointestinal anastomosis, and the amount of surgery is greatly 
increased. In the face of the recent successes experienced with uretero- 
enterostomy, exclusion of the bowel has become unnecessary, 

8. Ureterointestinal Anastomosis: Gluck and Zeller, in 1881, made 
an unsuccessful attempt to combine cystectomy and ureterointestinai 
anastomosis in dogs. 

Ten years later, Kiister'^ performed rectoiireteral transplant and a 
perineoabdominai extraperitoneal prostatocysteetomy, but without suc- 
cess. TuffierJ"^^ in 1895, was the first to perform an effective transplant 
of the ureter to the bowel. i\Iartin,^® in 1899, was the first surgeon in 
this country to attempt the operation in conjunction wdth cystectomy. 
One hundred and thirty-seven cases of cystectomy have been collected 
in which the ureters were transplanted to the colon. The subject of 
ureterointestinal implantation, with a critical study of the surgical prin- 
ciples involved, has been recently made and need not be repeated here,^® 
Many surgeons, particularly the French, have objected strenuously 
to intestinal transplant because of its higher mortality from opera- 
tion, arising from peritonitis and pyelonephritis, and later morbidity 
from progressive lij^dronephrosis and renal infection. Bonipart^® even 
stated that ''transplantation of the ureters to the intestine should be 
completely abandoned in total cystectomy for cancer/' Bcer,^ though he 
feels tliat, tiieoretieally, a procedure allondng splnneteral control of tlie 
urine is to be preferred, for practical reasons resorts to ureterocutaneous 
transplant Avith which lie enjoys a low operative mortality and fairly 
satisfactory results. 

Many of the Eussian, German, British, and American surgeons, how- 
ever have persisted iu developing ureteroenterostoniy, vutli the re.sult 
that' of the 75 cases of cystectomy with ureterointestinal anastomosis 



HIN:MAN and smith: total CYSTECTOjMY for cancer 


859 


on a patient without adding the shock of cystectomy. There are many 
plans for two- or more-stage procedures. Both ureters may he trans- 
planted at one stage, or one ureter may be transplanted at the time of 
cystectomy. A three-stage procedure is also utilized ; i.e., two transplants 
and cystectomy. 

Table I shows the mortality depending on the number of stages used. 
This comparison, however, is not a true picture of results because, par- 
ticularly in cases of ureterointestiual anastomosis, many patients for 
whom cystectomy is planned die from the anastomosis and therefore the 
cases are not recorded. Obviousl}^, cystectomy itself has a low mortality, 
probably under 5 per cent, and even some of these deaths are due in 
reality to factors secondaiy to the transplanted ureters. 

F. Besiilts of Cystectomy,— In the 254 cases of total cystectomy, there 
were 87 operative deaths, a mortality of 34.2 per cent (Table III). This 
is the lowest rate yet reported for cystectomy and is due to the inclusion 
of recent cases in which the results have been greatly improved. The 
actual mortality at the present time, therefore, is lower than the figure 
given. 

Among those 11 patients in whom the ureters were abandoned in the 
deptlis of the wound, there were 5 operative deaths. None was reported 
as living more than two years. Because of its high mortality and poor 
results, this method has become of historical interest only. 


Table IH 

SuiiMARY OF Results 


METHOD OP DISPOSAL 

OP URETERS 

TOTAL 
NO. OF 

CASES 

NO. OF 
POST- 
OPERATIVE 
DEATHS 

SURVIVAL 
BUT WITHOUT 
FOLLOW-UP 

SURVIVAL 

(dead OR alive 

LAST REPORT) 

AT 



STOlO^ 

YR. 

10 YR. 
OR 

MORE 

Abandoned in wound 

11 

0 

1 

o 

2 



Skin of abdominal wall 

1 39 

6 

4 

19 

S 

2 ' 


Lumbar ureterostomy ' 

18 

2 

7 

7 

1 

0 ' 

1 

Nephrostomy 

12 

2 


5 

3 

0 1 

o 

Urethra 

6 

0 




■■ 



Vagina 

14 

5 

1 1 

0 


0 i 

1 

Bowel exclusion 

17 

S 

1 

3 

HI 



Colou 

03 

3S 

1 

12 

10 


"i 

iTwo stages 

74 

15 

9 

27 

19 



Totals 

254 

87 

24 

S2 

47 

9 1 

5 


Among those 39 patients in whom the ureters were transplanted to the 
skin of the abdominal wall, there were only 6 deaths from the operation, 
or 15.3 ijcr cent, in spite of the fact tluit the majority of the operations 
were perlorined in one stage. This figure compares favorably with resec- 
tions of the bowel for cancer and is the major reason why many surgeons 
utilize it. 

Only about 1 of 4 patients comprising this group lived one rear or 
more, though Beer reported 2 patients alive after eight and oiie-half and 
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If tlio pi'ostatc and seminal vesicles as well are to be reiuoved supra- 
piibically, they arc separated frojn tlie rectum posterioiij^, tlie prostate 
is freed all around, and the distal portion of the prostatic urethra is 
sectioned,^' 


HaiTis,*'^ in 1901, pei^fonned a similar operation except that he first 
carried his dissection anteriorly, cut the pubovesical ligaments, and freed 
the anterior surface of the prostate. He then divided the luembranoits 
urethra and, by a retrograde juethod, pulled the prostate, vesicles, and 
bladder out from below upward. CoftVr- Ward/^^ and one of us (F. 

have utilized this technique more recently. We, however, have 
abandoned it because of tlie occurrence of bleeding from tlie plexus of 
Santorini before exposure is sufficient to permit its control. Beer® criti- 
cized this teclinique because, in his opinion, it tends to milk cancer cells 
into the lymphatics. 

In 1891, Kuster~^ first utilized a combined perineoabdominal approach. 
It has also been well described by Albarraji.^ With the patient in tlie 
lithotomy position, the prostate, seminal vesicles, and base of the blad- 
der ai’e separated from surrounding tissues by a technique similar to 
that of Young radical perineal prostatectomy. The prostatie urethra 
is divided. A suprapubic incision is then made and the bladder freed, 
allowing removal of the organs en masse. 

If the prostate is involved b}^ cancer, it is more easily separated by 
the perineal route ; whereas, if it is free of malignancy, it is more easily 
stripped off tlie rectum from above. 

We prefer an abdominoperineal technique which is described in the 
second part of this paper. 

Beer® pei*forms suprapubic extirpation of the bladder witli transec- 
tion of the prostate with the cautery. Ward^^® has also used this method. 

Drainage of the resultant extraperitoneal suprapubic and pelvic space 
is essential. Mnnj surgeons prefer a IMilailiez or quarantine pack, while 
others use tube drains. Perineal drainage is a great advantage because 
of its dependency. Poor drainage of this dead space, which fills with 


serum, may lead to the formation of an abscess. 

2. the Female: The technique most often used in tlie female is 
suprapubic extirpation.- If the uterus or its appendages arc in- 

volved, eystohysterectomy may be indicated.^ 

If the cancer involves the urethra, or is primary tliere, iiretliroe.vstec- 
tomy is necessary.^^^‘ This may be accomplished by a vaginoabdominal 
or abdominovaginal route. One of us (P. H.) performed cystectomy 
solely by the vaginal route in one case. Pecently, Siiaw^-' evolved a 
iireterorectal transplant and cystectomy by the vaginal route. This 
method has not yet been employed clinically. ^ 

E Nnmler of Stages , — Most surgeons are now convmoed that mul- 
tiole-sta-e operations are of distinct advantage in these eases.-- 
uLeral transplantation, particularly if to the colon, is enough of a ta.>: 
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The following authors had patients who, when last reported, liad been 
living three years or more: Pedoroff, six j^ears; Coffey, foni' 3 "eai*s; 
Hiunian, three and one-half yeai's; Coffey, three years; Ssolowoft', three 
years* 

Those listed below reported eases in whieli their patients lived four 
3"ears or more but died from the causes indicated : 


Table TV 


AUTHOR 

YEARS OF LIFE AFTER 

OFEEATIOX CAUSE OF DEATH 

Fishel 


13 

Bronchopueunionia, no recurrence 

Vehrs 


G 

Recurrence of cancer 

Voa Winiwarter 


Pj'donepliritis, pulmonary abscess 

AVard 


5i/> 

Carcinomatosis 

Fedoroff 


5 

Recurrence of cancer 

Hmmau 


A 

Recurrence of cancer 


Of the 73 patients who survived opei^ation, on whom complete or 
partial follow-up iTcords were secured, 35 lived one year or more. 

The chief causes of opei^ative death following cystectomy were acute 
pyelonephritis and shock. Recurrence or metastasis of cancer caused 
the majority of late deaths. Other causes have been listed in Table V. 

G. Discussion . — In order to arrive at a more accurate conclusion con- 
cerning the risk of total extirpation of the bladder to the patient of to- 
day, we must base our study on cases in which the urinary stream was 
diverted by abdominal and lumbar ureterocutaneous transplant and 
ureteroenterostomy. To evaluate the latter method, we should consider 
only recent cases because of improved surgical principles now employed. 

From Table I, it may be concluded that cystectomy combined Avith 
ureterocutaneous transplant either to the abdominal wall or the lumbar 
region promises a surgical mortality of about 15 per cent. 

If a two-stage ureteroenterostomy-cystectomy is performed and if the 
patient survives the primary ureteral transplant, the mortality Avill be 
about 20 per cent. If those dying from the first stage of the px'oeedure 
are included, tlie mortality will be above 30 per cent. The average dura- 
tion of life of those patients surviving the operation is about the same, 
wliether tlieir ureters are transplanted to the skin (anteriorly or poste- 
riorly) or to the intestine. The surgeon must decide which is of most 
importance to the patient, the risk of the 02 :)eration or t)je patient’s com- 
fort alter the operation. 

The hope for improvement in the results of cystectomy lies in early 
radical surgery when cancer is limited to the bladder, when the ureters 
are healthy and the condition of the ]>atient is such that he can stand an 
extensive surgical procedure. Tiiis is particularly true in uretero- 
eaterostomy. 

Lack of space does not allow the tabulation of the published cases gath- 
ered from the literature. On pages .S6'4 and cS6o (Table VI), are listed 
the <late of cysteetumy. the name of the surgeon (or reporter), and the 
references. The eases are divided according to tlie method of disposal of 
the ureters. 
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our 3’-ears respectively and 1 who died of cancer aiid tuberculosis five 
years after operation. It is interesting to note, however, that in the 11 
eases in which operation was done in two stages, tJ^ere were no operative 
deatlis. 

Among tliose IS ])atients for wJioin lumbar ureterostomy was per- 
formed, there were 2 operative deatlis, or 11.1 per cent. In only 1 case 
was a good result obtained; Brongersma’s patient was alive fifteen years 
aftoi operation when last reported. Only 1 other patient lived more tliau 
one year. In this group, also, it may be seen tlmt no operative deaths 
resulted among those patients for whom a two-stage operation was 
eliosen. 

There were 2 operative deatlrs in the nephrostomy group of 12 cases 
but in 1 of these (personal ease) prostatoseuiinahvesiculoeysfeetomy was 
canned out only because of sevn-e sepsis of tlie bladder from wliich the 
patient would iiave shortly succumbed. He was not operable. Only this 
one patient, of 11 treated by a two-stage procedure, died froiii the opera- 
tion. 

One of Clarion ^s patients was still living thirteen years after the opera- 
tion and one of Tlionias^ patients died sixteen ^^ears after operation of 
pulmonaiy and intestinal tuberculosis. Smith and Marion each rejjorted 
a ease in which death oeeun’cd tlirce years after operation, from carci- 
nomatosis. 

As noted above, under the discussion of the six patients subjeeted to 
cystectomy in addition to transplantation of the ureters to the urethra, 
all died from the operation. 

In the group of 14 cases in which vaginoiireteral transplant was done, 
there were 5 operative deatlis, or 35.7 per cent. Except for Pawlik's pa- 
tient, who was living sixteen years after operation, the results have been 
poor, only 1 other patient having lived more than one year. 

The ureters were transplanted to partially or completely excluded 
bowel in 17 cases, with 8 postoperative deatlis, or 47 per cent. Kronig’s 
patient wms still alive five years after operation and 1 treated by Thies 
was living three j^ears after operation. Gironeoli repozfed on a patient 
who died of m*emia after five and one-half years, while Thies 's other pa- 
tient died four and one-half yeai-s after opei^ation of cachexia and pul- 
monary tuberculosis. 

Ureterointestinal transplant was carried out in conjunction witli 
cystectomy in 137 eases, with 53 deaths, a mortality of 38 per cent. This 
fiW’e, of coulee, does not take into account those patients who died as a 
result of preliminary diversion of tlie urinary stream. It is not fair to 
quote the mortality for the whole group and accept it as the true mortal- 
ity at the present time because recent improvements in ureteroonteros- 
tomr have lowered the operative risk. Tims, in the 75 cases z’cported 
since 1926, there were only 29 operative deaths, a inortulity of 25.3 per 

cent. 
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II. SUMMARY OF PERSONAL EXPERIENCE WITH TOTAL CYSTECTOMY FOR 

CANCER 

A. Analysis of Personal Gases.—Tlieve has been nothing published in 
the literature dealing with the true risk to the patient fox' whom uretero- 
enterostomy and total cystectomy are planned. All the authors who have 
presented statistics regarding their personal results with cystectomy 
have failed to include the patients for whom I'adical surgery was 
originally intended but who for one reason or another had preliminary 
ureteral transplantation only. Since 1925 we have performed uretero- 
entei'ostom}^ on fifty patients suffering from cancer. 

1. Vreieroenterostoniy Without Cystectomy: Twenty-four of these pa- 
tients never came to radical removal of their tumors (Table VII). Eigh- 
teen of this group died as a result of the ureteroenterostomy and 5 pa- 
tients died within ten months of surgexy, while the other patient com- 
mitted suicide one year and three months later ; he was inoperable. 

We have classified these patients into two groups, operable and in- 
operable, based on clinical findings before surgery and at the operating 
table. In this group of 24 patients who had only pi'eliminaxy divei'sion 
of the urinaiy stream, only 7 had cancers which might have proved 
operable. Six of the 7 died from the effects of the diversion, 1 of shock, 
4 of renal sepsis, and 1 of circulatory failure. The other patient died ten 
months later of renal infection. 

Of the remaining 17 patients, 12 died after operation: 5 of renal 
sepsis, 3 of generalized peritonitis due to faulty surgical technique, 2 of 
bronchopneumonia, 1 of bilateral hydronephrosis, and 1 of lobar pneu- 
monia. Of the other 5 patients, 4 died of cancer within ten months, 
while 1 committed suicide one year and three months after surgery. 

2. Nephrostomy With Cystectomy: Nephi'ostomy and nephrectomy for 
bilateral liydronephrosis were performed on a man for wliom uretero- 
cutevostomy and finally cystectomy \Yex'e planned. Because of severe 
sepsis of the bladder, liowever, abdominoperineal prostatoseminal-vesic- 
ulocysteetomy was caxTied out twenty-five days later. Not only was he 
a very poor risk from tlie standpoint of sepsis and renal impairment, but 
he was ibund to be inoperable. He died twenty-four hours after the 
second operation. 

3. V rctcrocntvrostomy With Cystectomy: Twenty-five of the 50 pa- 
tients witli cancer underwent ureteroenterostomy and cystectomy, all 
during the past five and oiie-hali’ years (see tabulated personal cases ap- 
pended). Ten of tlmse (40 per cent) died following operation, while 6 
arc living and well up to three and one-lialf years after surgery. 

Of tiiese 25 patients, 17 were considered operable. Seven (41.1 per 
cenli of the.se died shortly after cystectomy; 2 of generalized peritonitis, 
2 of pelvic abscess and .sepsis, 1 of renal sepsis, 1 of pneumonia, and 1 
of massive pulmonary atelectasis. Three patients died latex' of cancer, 
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Table VI 


DATE 


tiUllGEOX 


DATE 


SUUGEON 


DATE 


SUUGEON 


1SS7 

1890 

189S 

1S9S 


1S95 

1901 

1902 
1905 
1905 
1908 

1910 

1910 

1910 

1911 
1911 

1911 

1912 


Cystectomy With Vretcvs Ahuudoned in Wound 
BardcDliGuers 1003 McCoshya, 125 I9I3 Rafiniss 

Verhoogeui is 1903 AXcCoshya, n's 1920 

BaraenUcueri*is 1005 Ilaiuonics^ 1920 Eg^ersi 

Burdeuhcueri^ cimte^y 

Cystectomy With Ureters to Shin of Abdominal Wall 
Wassiljewisy 

Harrises 

Garrc-^y 
VerhoogciU^^ 

BruuBo 
Alariou aud 
Legueuso 
Heresco^o 

Zuckerkaudl^y 

Tenney^3 
Herescoso 
Heresco^o 

Keller^3 
Hercscoso 


1906 Kovsingiio 
1906 Kovsing^^y 

1906 Whiteside'*^ 

1907 Eovsingiiy 

1907 Eemvick^s 

1908 Eeuwiclv^s 


1908 Mariouiis 

1909 Cabotis 
1909 Heit2>Boyer2S 
1909 Marion^^s 


1913 

Keyeses 

1927 

Hazanoff55 

1015 

Cifueutesao 

1927 

Hazanoff^j 

1915 

Beer<i 

1937 

Hazaiioff^^ 

1915 

BeerG 

192.7 

Beer® 

1919 

BeerG 

1927 

Hazanoil^^ 

1919 

Nassauerxai 

192S 

Hazanoffxs 

1920 

Papinxos 

192S 

jVXaisterSs 

1922 

Alesstorffos 

192S 

Beer^x 

1922 

Rociiet and 

192S 

BeerG 


Thdvenotxis 

1930 

Just^x 

1925 

Fuchs-ti 

1931 

Godard^" 

1925 

Fiichsxi 

1932 

IViusbury- 

1925 

Beer^ 


IVhitexsG 

1925 

Clmteiy 

1935 

WaUersx-^3 

ctomo TTith Ln?«har Greteroiifoaii; 


1908 

Strausi35 

1915 

Crosbie^G 

1909 

Hartinyi 

1925 

Fuciisxi 

1911 

Brongersmaxs, 14 

1927 

Aatonuccis 

1912 

Furnissxa 

1930 

Hryntschakes 

1913 

Mariouxos 

1934 

Freibergxo 

1013 

Mortonyo 

1935 

Fj'eibergxo 


Cystectomy IFif/t ^Nephrostomy 
1909 Harionix* 1917 Smith, G. 

1909 Alarioniis 1022 Joseph'o 

1912 Marionios 1031 

1914 Thomasxss 1037 Hinnmn (see text) 


Cystectomy With Transplant to Urethra 
1890 Kumniell^i* xt 1896 Albarraai 1903 Keyseri5i 

1895 LindnerS2 1897 GoepeBs 1920 Eggersi 


1889 

1894 

1896 

1897 

1898 


1906 

1907 

1908 
1908 
1908 
1911 


1891 

1895 

1895 

1896 

1897 
1897 
1897 
1897 


PaxvUkxo? 

KossinskyOG 

Kelierxss 

Modlinskiys 

Modiinskiys 


Kronig^^ 

BergX52 

Verhoogeni-*5 

Verhoogeu^^^ 

Bergi52 

LeagemannSi 


Cystectomy With Transplant to Vagina 

1900 ManxkSs 1908 PoUossonX3»J 

1001 Mannss 1910 Cuneoxae 

1001 Smith, A. 1010 Pollossontse 

1902 Eobsonxi" 1025 Fuchs-ti 

1908 Seideli26 


Cystectomy With Ureters to Excluded Bowel 
1912 Eemoinesy 

1912 Thiesi37 

1913 Thies33T 
1921 Sclimiedeuio 

1021 Rubritiusist 

1021 Schmipdetvv-J2» 123 


1922 Scheele* 

Schmiedcni-* 
1926 Lindstromss 
1929 Giroueoli^s 
1934 GiroaeoIHs 
1937 GironeoIH* 


Kuster*8 

Tuffieri^o 

Giordanox^s 

Chalotn 

Turettax**- 

Giordanox^s 

WendePs^ 

Kuster's 


Cystectomy With Ureters Transplanted 

1920 Eggersi 

1921 Loowesx 

1021 Fedoroffai 

1922 Smith, G. 

1922 Smith, G. G432 
1023 LiiuBtrom'^s 
1023 FisheBs 

1923 FodoroiTxi 


to Colon 
1931 IVardno 
1931 S550l0W0ff»3^ 

1931 CofTcyas 
1031 Smith, 0. 
1031 Ssolowoffixi 
1031 SsolowoO'i'Jt 
1031 OolTeyas 
1031 (^>ftVy22 
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present Imowleclge, only 21 had a chance for cure. Thirteen of these died 
from the effects of surgery, 2 died later of renal infection, while 6 (28,5 
per cent) are living and well. 

A lower mortality would have resulted had candidates for such radical 
surgeiy been more carefully selected. Many of the eai*lier patients had 
ureteroenterostomy done hy various methods (Higgins, Coffey I, Coffey 
II). Now that experimental and clinical observations have led to a 
standardized technique for transplantation of the ureters to the sigmoid 
and cystectomy or prostatoseminal-vesiculocystectomy, surgical errors 
have decreased and our results have improved correspondingly. 

Approximately one-half the patients under discussion were ImoTOi to 
be inoperable, but most of these operations were done in the earlier years. 
Of the 11 patients who underwent cystectomy during the past two and 
one-half years, only 1 was inoperable to our knowledge. Only 3 of the 



^ PJ'OijtatosemlnaLvesIculocystoctomy. By blunt clis-section th.. 

bUUaur Is freed ilown to the prostate anteriorly and the vesicular area postedorly? 


last 14 patients upon whom cystectomy was performed died in the hos- 
pital. In 1 , a pelvic ah.see.ss developed when one ureter pulled out of the 
sigmoid; the second died of massive eollap.se of the lung; the third, at 
autopsy, had a perfect technical result and only bronchopneumonia was 
found to explain liis death. 
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m* TECHNIQUE OF ABDOMINOPERH^IL TOTAL PKOSTATOSEMINAL-^TESICULO- 

CYSTECTOHY 

Table lists the various approaches utilized in this group of per- 
sonal cases. In women, cj’^stectomy only has been peiTormed unless the 
urethra has been primarily or secondarily involved. We have always 
planned radical excision of the pi’ostate and seminal vesicles along with 
the bladder in men, but in one case this was not possible because of the 
extent of cancer in the pelvis. Recently, a combined abdominoperineal 



Fig. 5.-~.Methoa of prostatoscminal-vesiculocystectomy. The prostate and vesicles 
nave oeen dissected free as for a radical prostatoseminal vesiculectomy. 


Operation has been evolved whicli seems to offer many advantages. It in** 
^olYes a clean excision of the bladder, prostate, and seminal vesicles, com- 
bining suprapubic cystolysis and radical perineal prostatoseminal-vesic- 
uloeysteetoniy. 


Ihc lirst operative stage consists usually of right ureteroenterostomy.^^ 
Two or three weeks later, the left ureter is transplanted to the sigmoid 

and radical removal of tlie bladder is carried out in the following' man- 
ner: ” 
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dorsaUy, the easier becomes the perineal portion of the procedure. The 
abdominal ’wound is closed in layers without drainage (Pig. 3). 

The patient is then placed in the usual position utilized in perineal 
piostatectomy. The prostate is exposed and an extracapsular dissection 
of the prostate is carried out (Pig. 4). TJie prostatic urethra is divided, 
the fascia overlying the seminal vesicles is opened, and this plane of 
cleavage meets the one developed from above. The prostate, seminal 
vesicles, and bladder are thereby removed j)erineally cu viassc (Pig. 5). 
Two wick drains and a tube drain are placed well up into the extra- 
peritoneal space and the wound is closed (Pig. 6). This procedure en- 
sures excellent dependent drainage of the extraperitoneal dead space. 

SUMMARY 

1. Total extii'pation of the bladder is a feasible opei’ation, particularly 
ill the treatment of vesical cancer. 

2. The history of the evolution of this operation is reviewed. 

3. The indications for cj^stectomy are noted. 

4. The various methods of diversion of the urinary stream are pre- 
sented. 

5. The technique of total removal of the bladder alone or with ad- 
jacent organs is described. 

6. The results of total cystectomy are summarized. 

7. Twenty-five personal cases are tabulated and anal.vzed. 

8. The technique of abdominoperineal total prostatoseminalwesiciilo- 
cystectomy is presented. 
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result after choledoeliodixodenostomy in forty-two patients, found that 
88 per cent were made well from three to twelve years, Bernhard did 
fifty-eight choledoehoduodenostomies with a survival time in two-thirds 
of the patients of more than fifteen years. DuBose^“ reported excellent 
clinical results in twenty-one cases. Wangensteen important con- 
tribution in. 1928 presented the concept: ''Probably only in the event 
of obstruction to the flow of bile through the new stoma does the poten- 
tial infection in the bowel become a menace.’^ Oettle^^ has a similar 
opinion and believes the anastomosis of the biliary tree to the gastro- 
intestinal tract must be wide ; that, in a wide anastomosis affording easy 
filling and emptying of the biliary passages, an inf ection never follows ; 
and that the unhindered biliary drainage guarantees prompt elimina- 
tion of invading bacteria as Avas shown experimentally by Radsiewslr^^ 
in 1902. Eliason^^ in 1936 concluded that ascending infection was a 
complication Avhose frequency was not great enough to discard the 
operation for "biliary intestinal anastomosis.^^ 

These clinical reports convinced us that we should be able to approxi- 
mate them experimentally Avitli adequate postoperative survival time to 
answer our experimental problem. 

SURGICAL TECHNIQUE 

A total of tliirtj^-tliree dogs Avas used. The first procedures consisted 
of either choleeystojejunostomy or choledoeliojejunostomy after resec- 
tion of the duodenum and seA^en-eighths of the stomach. Gastrointestinal 
continuity Avas restored by a Polya anastomosis, the gall bladder or the 
common duct being sutured to the jejunum. The gall bladder Avas 
abandoned early in this study, and in the first twenty animals the com- 
mon duet Avas fastened by several fine sutures to the jejunum and tlien 
a purse-string suture aa^s used to invaginate the bowel around the com- 
mon duct. Despite satisfactory appearance Avhen tlie operation Avas 
finished, none of these preparations survived long enough for a study 
of pernicious anemia. Jlost of the animals died immediately postopera- 
tively from biliaiy leakage and peritonitis, or two to four months later 
from obstruction of the common duct. 

Beginning Avith the twenty-first animal, a simpler teeiuiique was 
adopted. Ail suture material at the site Avliere tlie common duet tra- 
versed the jejunum Avas eliminated. A small stab wound, about the size 
of the duet, Avas jnade in the jejunum. A single silk suture was inserted 
mto Uie common duct about 0,5 ein. from the distal end Avhich had been 
cut irom the duodenum. Straiglit needles were threaded to each end 
oi this suture. They were then inserted through the stab wound into 
Ihe lumen of the jejunum and finally pushed tiirough the bowel wall 
about 0.5 cm. apart, approximately 1.5 cm. from the stab wound. Wlien 
Ihese .sutures were lied, the common duet was pulled about 1.5 cm. into 
the bowel lumen and the jejunum went up and around the duct (Figs. 



CHOLEDOCHOJEJUNOSTOMY 

Ak Experbiental Study After Resection op the Duodenum and 
SeveN'Eighths op the Stomach 

W. H. Bachrach, Ph.D., and S. J. Pogelson, M.D,, M.S., Chicago, 111 , 

(From Department of Snrperp, }fortUw€stern Univer^iti/ Medical School) 

^ I 'HIS reiiort describes tlie findings in an experimental preparation 
1 following resection of the entire duodenum and seven-eightlis of the 
stomaclz. This was done in order to determine whether such surgical 
intexwention would produce pernicious anemia in dogs. The failure to 
alter the blood pictures has been reported.^ 

Resection of seven-eighths of the stomach and the entire duodeiunn 
necessitates transplantation of the biliary and pancreatic ducts. The 
pancreatic ducts may be dismissed as relatively unimportant, because 
in the dog it is almost impossible to keep these ducts from finding their 
way back into the bowel. The restoration of biliary drainage into the 
gastrointestinal tract without complicating liver infections seemed, after 
review of the literature, to be a surgical problem which might prevent 
a protracted investigation. Experimental reports were mostly discourag- 
ing, but Mann and KaAvamui’a^^ found tliat, after complete duodenec- 
tomy and clioledoclioenterostomy, ten dogs had a survival time of 325 
to 555 days. These investigators were interested primarily in whether 
or not the duodenum was an organ essential for life and, therefore, 
failed to describe the appearance of their eholedocho jejunal anastomosis : 
they made little mention of the presence or absence of liver infection or 
damage, noting, however, that in some of their animals the common 
duct was not only dilated, but also markedly infected. 

6age/^ studying changes in the liver following cholecystogastrostomy 
and ehoiecystduodenostomy, first studied forty normal dogs and found 
histopathologic liver changes in every case. These cimnges were small 
areas of necrosis of liver ceils with round cell inhltration. Tliese areas 
at times were rather extensive and in some instances simulated abscess 
formation. Perivascular infiltration was a common occurrence, but 
there were no changes in the walls or epithelial lining of the biliary 
ducts. Fifteen animals were studied fifteen days postoperatively and 
53.3 per cent showed no increase in the inflammatory process as com- 
pared to normal livers. Seven, or 46.6 per cent, showed slight to mod- 
erate increase in pathologic findings when compared to normal livers. 

The clinical reports were, however, a basis for assuming that the ani- 
mal preparations contemjzlated by us should survive long enough to 
afford the data desired. Thus. Finsterer.^^ reporting on th<> peniianeat 
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^ Fig, 9.— Dog 7 XISO. Gall bladder. Practically no dilatation of biliary tree. No 
histologic evidence of infection. 

Fig. 10.— Dog 2 X130. Gall bladder. Showing little or no inflammatory changes 
despite marked dilatation of the common duct. 



Fig, 11, 12. 

Klg, n.— Dog 3 Xl3u. Diver, Di\er lobule with central vein. Essentially normal 
despite llmling of barium in the gall bladder. 

Fig, 12 Dog 3 X130. Liver. Periportal urea showing little or no inflammatory 

changes despite And in g of barium In gall bladder. 
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DISCUSSION 

The surgical concept that liver infection is reduced bj* transplanting 
biliary ducts to the stomach so that the anastomotic site will be exposed 
to invasion by acid media believed less septic is not substantiated by 
these results. The site of anastomosis apparently does not affect the 
problem of ascending liver infection. This was shown by Sandblom, 
Bergh, and Ivy^® and Gentile-® in that both groups of investigators con- 
sistently found infected livers despite the fact that Ivy and associates 
anastomosed the gall bladder to the duodenum after pjdoric exclusion 
and Gentile used the stomach after gastric resection and Polya-Balfonr 
anastomosis. 



10. Roentgenogram of Dog 3. Showing barium in gali bladder and biliary ducts. 


Inasmuch as both hypoacidity and common duct infection were pres- 
ent in our animals, another explanation must be presented for the neg- 
igible liver pathology. Our results in confirmation of Wangensteen®® 
^“trgest that the site of anastomosis is not of major importauco, but that 
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Fig. 13. Fig. 14. 

Fig. 13. — Dog 2 X130. Livor. Animal had marked dilatation of common duct but 
liver and periportal areas are essentially normal for dog of this age. 

Fig. 11. — Dog 7 X130. Liver. Periportal area which is essentially normal. No 
evidence of inflammation. 
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THE EFFECT OF OALL-BLADDER DISEASE ON THE 
ELECTROCARDIOGRAM 


Morris M. Weiss, M.D., and Joseph E. Hajiilton, M.D., Louishele, Kr. 
(From the Departments of Medicine and Surgeri/j School of Medicine, University 

of LonisvUle) 

A ttempts to answer the question — Can a diseased gall bladder 
cause myocardial degeneration? — haA’e been productive of diverse 
opinions in the literature,^ These multiple reports and statements on 
the relation of gall-bladder disease to heart disease are extremely dif- 
ficult to evaluate elinicall}^ In those repoi'ts, for instance, of the pre- 
sumed cure of angina pectoris following the removal of a diseased gall 
bladder, it is impossible to exclude the probability that the disappearance 
of the attacks urns merely the result of a spontaneous remission in the 
course of the angina pectoris. Possibly the pain was not cardiac in 
origin but was referred from the diseased gall bladder to the heart. 

Recently, Fitz-Hugh, Jr., and Wolferth^ reported revei^ible electro- 
cardiographic changes in six patients with gallstones who were surgically 
treated. These patients all exhibited cardiac symptoms, chiefly anginoid 
effort types, and all Avere found to liave abnormal electrocardiographic 
tracings, chiefly flat or inverted T-waves in the first two leads. In all the 
eases clinical symptoms Avere benefited and there Avas a return toAAmrd 
normal of the electrocardiographic deviations Avithin a fcAv AA^eelvs to a 
fcAv months after the surgical remoAml of the gallstones. 

The significance of their electrocardiographic obserA-ations is eAudent. 
li a diseased gall bladder can produce an abnormal tracing, a more 
critical clinical application of electrocardiographic deviations must be 
applied. We determined to repeat their studies. Accordingly electro- 
cardiograms Avere made before and after surgeiy on patients Avith gall- 
bladder disease. Twenty-one patients underwent surgery. All had 
chronic cholecystitis AAUth cholelithiasis. There was only one male pa- 
tient. The ages ranged from 21 to 68 years. Six patients had essential 
hypertension as evidenced by a persistent elevation of the blood pressure. 
Only two of this group had roentgenologic evidence of cardiac eularge- 
aicut. One patient Avith cardiac enlargement but a blood pressure of 
14S/S4 was likewise considered to have liypcrtensive heart disease. None 
ot the other etiologic types of heart disease was encountered. Chest pain 
dt all significant of angina pectoris was not complained of by any of the 
patients. Only one patient gave a history of severe dyspnea on mild 
portio n and she had liy{)ertensive heart disease. 

Uecclvea for publication, June 9. 3939. 
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disease was an abnormal electrocardiogram, which tracing became box’- 
mal after the removal of gallstones and a diseased gall bladder. 

The electrocardiograms of one of these patients which were made five 
days before a cholecystectomy was performed are shown in Fig. lA. The 
T'Wave in Lead II is inverted. The tracings shown in Fig. IB were made 
eight days after the operation. The T-wave in Lead II is now upright 
and iias remained normal in repeated examinations. This patient was a 
white woman, 40 years of age. 

The electrocardiograms of the other case, a 53-year-old white woman, 
made eight days preoperatively show (Fig. 2.4) in Lead II depression of 
theS-T interval with the T-wave inverted and of low voltage. The trac- 
ings made six days postopera tively (Fig. 2B) are normal. 

COMMENT 

As noted by Fitz-Hugh and Wolferth, the electrocardiographic devia- 
tions consisted for the most part of T-wave changes in significant leads. 
Slurring and notching of the QRS complexes, marked elevation or de- 
pression of the S-T interval or coronary occlusion types of T-waves were 
not noted. 

The answer to the question — Can a diseased gall bladder cause myo- 
cardial degeneration ? — must await pathologic study. The present report 
merely confirms that of Fitz-Hugh and Wolfertii that gall-bladder dis- 
ease per se can produce abnormal electrocardiograms which revert to 
normal after surgical amelioration of the gall-bladder disease. The prac- 
tical application of these observations in regard to the interpretation of 
T-wave changes in electrocardiograms is evident. 

The rapid reversal to noxanal in the cases cited above would indicate a 
toxic effect on the mjmeardium of the diseased gall bladder. 

There was no correlation between the clinical and pathologic severity 
ot tlie gall-bladder disease and the T-wave changes. A^ormal recoi’ds were 
obtained in patients with the worst patliologic gall bladders. 

SUMMARY 

1* Gall-bladder disease may produce abnormal T-wave changes in tlie 
electrocardiogram. 

After removal of the diseased gall bladder, the electrocardiogram 
can become normal. 

o. There is no correlation between the clinical and pathologic severity 
ol the gall-bladder disease and the electrocardiographic abnormalities. 

REVERENCE 

^ ^ "t*., Jr., ami WoUVrtU, C. : i'aniiac Im|irovomcnt Following Gall* 

nladJer Surgory, Ann. 8urg. 101: 17S, liKio. 
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igmficant abiiomal preoperatiYe electrocardiograms were found in 
four cases. Three had electrocardiograms which became uornm] from 
SIX to eight days after operation. One of these tluee patients had liyper- 
ensive heart disease so that her preoperative records may have been 
transiently abnormal as oceasioiiahy occurs in hypertensive individuals. 
The one case that showed no change after operation had hypertensive 
heart disease. Tliere remain two patients whose only evidence of heart 



Fig. 1. — Electrocardiogi’a ms of Mrs. C.. white, aged -iO years. .4, made dve days 
before cholecystectomy, show T-wave inverted in Lead II, B, made eight days post- 
operatively, show no abnormalities. 



Wit- —Electrocardiograms of Mrs. R., white, aged :>3 yours, t, made tight days 
before' cholecystectomy, shows depression of S-T intervtU and T-wuve inven»Jon in 
Lead IL made six days postoperativeiy. are normal. 
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RESULTS 


The results of the experiments are shown in Table I. All designations 
of plasma protlu’ombin are in percentages of the preoperative value. In 
dll but two experiments there was an immediate fall in plasma pro- 
thrombin to an average of 71 per cent of the preoperative level. During 
the ensuing twenty-four houi*s, tlie level remained in tlie neighborhood 
of 70 per cent. Subsequently, sometime between the forty-eighth and 
one hundred and forty-fourth postoperative liour, a return to the pre- 
operative level occurred. Experiments 6 and 7 were perfoi'med on the 
same animal on different occasions. On one of those occasions there was 
a slight rise in plasma protlirombin after trauma to the liver, while in the 
other a significant fall occurred, although its appearance was slightly de- 
layed. 

Fig. 1 shows in a solid line a composite curve of the seven experiments 
in which the liver was traumatized. The average fall in plasma pro- 
tlirombin following trauma to the liver was to 75 per cezit of the original 
level, and six days elapsed before the plasma prothrombin returned to 
the preopei’ative level. 



Ihe broken line in Fig. 1 shows the average values for tlie plasma pro- 
uombiu of two dogs which were subjected to a eholeeysteetoniy and 
*gation and division of the common bile duet. Althougli tlie liver was 
'mulled as little and as gently as possible, a 15 and 20 per cent fall in 
I> asiua prothrombin occurred at the end of twenty-four houi's, with a 
Pmtial return to normal in forty-eight hours. Simple laparotomy with 
'e peritoneal cavity exposed for twenty-live minutes resulted in no 
' in the plasma prothrombin. Likewise, o])eralions of the inagni- 




THE EEEECT OP TRAUMA TO THE LIVER ON THE PLAS3U 

PROTHROMBIN* 


An Experiment^vl Study 


Jere W. Lord, Jr., M.D., New York, N. Y. 

(Fro7n the }}epart7}imt of Surgery mxd the DepaHment of Pathology of the New York 
Hospital aixd Cornell Uoiiversiiy 2Iedical College) 

* I ‘^HAT an operative procedure is a significant factor in the production 
1 of the hemorrhagic tendency associated vdth jaundice is indicated by 
tlie fact tliat tlie overwhelming majozdt}’^ of patients who bleed do so after 
opei*ation. The underlying defect which is responsible for tlie hemor- 
rhage in jaundice is a deficiency of plasma prothrombin, and a number 
of observations indicate that the liver is intimately concerned in the 
maintenance of the normal level of this substance. Smith, Warner, and 
Brinldious^ have shown that a precipitous fall in plasma prothrombin oc- 
curred in hepatic damage incident to chloroform anesthesia in dogs, and 
Warner,- after removing approximately 65 per cent of the liver of the 
rat, demonstrated a fall in plasma prothrombin which returned to nor- 
mal in about two and one-half weefa. Andrus, Lord, and Moore^ iiave 
shown that total removal of the liver in dogs was followed by a fall in 
plasma protlu'ombin to less than 20 per cent of normal within ten hours. 

Since, during most operative procedures on the biliary tract, mechani- 
cal trauma to the liver is unavoidable, it lias seemed iniportaiit to study 
experimental!}^ the level of plasma prothrombin following mechanical 
trauma to the liver. 

:methods 


Normal healthy dogs mighing between 25 and 40 pounds uTZ'e selected 
for the operative procedures. Intravenous nembutal aziesthesia was em- 
ployed. Plasma prothrombizi was deteiniizied by the metliod of Warner, 
Bi’inldious, and Smith.-^ Each anhnal was anestlietized, and under aseptic 
precautions tlie peritoneal cavity was opened through an upjier right 
rectus incision. The various lobes of the liver were then gently massaged 
between the fingers and thumb for twenty-five minutes. The massage was 
not suifieiently severe to cause either tearing of the capsule or hemor- 
rhage. The abdomen was then closed in layers. Blood samples for the 
determination of plasma protlirombin were drawn before the operation, 
at the cessation of trauma to the liver, two liours postopera tively, and at 
suitable periods thereafter. The general postoperative beJiavior of the 
do"s was in no way different from that of animals subjected to a sim]»le 


♦This study was carried out under a ^runt from the John and 
Foundation. 

Received for publication, Ma> ^0, 1039, 
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THE EFFECT OF HEPATECTOMY ON THE PLASMA 
PEOTHROMBIN AND THE UTILIZATION 
OF VITAjMIN K- 

William DeW. Andrus, M.D., Jeee AV. Lord, Jr., M.D., and 
Robert A. Moore, M.D., New ATork, N. Y. 

(From the Department of Surgery and Department of Pathology of the New York 
Hospital and Cornell University Medical College) 

C ERTAIN EXPERIMENTAL work has suggested that the liver may 
he the essential organ in the maintenance of the level of the plasma 
prothrombin. Thus, in 1937, Smith, ‘Warner, and Brinldious^ showed 
that hepatic damage caused by prolonged chloroform anesthesia was 
followed by a significant fall in plasma prothrombin and that about a 
week elapsed before the normal level was regained. Warner- noted a 
similar decrease of the plasma prothrombin after removal of about 65 
per cent of the liver of the rat, with a return to normal in about 2% 
weeks. And finally Lord^ receiitlj^ has sliown that even gentle massage 
of the liver over a period of twenty-five minutes produces a fall of 25 
per cent in the plasma prothrombin level which is recovered from after 
6 days. 

Extending this work, we have performed complete hepatectomy in six 
dogs using the techniques of ]\IainP and of ^Markowitz, \ ater, and Bur- 
rows.^ This was followed by a precipitate fall in the plasma prothrom- 
bin of 45 per cent within one hour after operation which continued 
until by eight or ten houi’S it had reached 20 per cent of normal or 
lower (Table I). In two animals which survived longer than ten hours 
the plasma prothrombin fell to 5 per cent of normal. At autopsy, 
petechiae and ecchymoses were noted as early as 11 hours after hepatec- 
toniy. 

Table I 


type of EXPEIUMENT 

PLASMA PROTHROMBIN IN PERCENTAGE OP NORMAL AT 
HOURS INDICATED 


0 

1 1 

51/0 1 

71/2 

9 

, 10 

-t. instillation of vita- 
min Iv 

23* 

19 

29 

37 

44 

47 

Hepatectomy 

100 

57 

3S 

20 

17 

14 

ill- Hepatectomy and 
instillation of vita- 
min K 

100 

i 

54 

32 

00 

17 

15 


*Uuch rtjjure Is the average of two experiments. 


Contributing to the abrupt initial fall in the plasma prothrombin may 
the factor of trauma to the liver incident to tlio operation, but the 

,, ’This study was carried out under a grant from ilie Jolm and Mary K. Markle 

t’oundailon. 

Uccelvod for publication. June 10, 1939. 
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THE IMPERMEABILITY OP THE VIABLE OBSTRUCTED 
BOWEL OP DOGS TO CL08TBIBIVM BOTULINUM TOXIN’'^ 


Carroll J. Bellis, M.D., Ph.D,, and Winford P. Larson, 5LD., 
With the Technical Assistance op Beatrice Stevens, B.S., 
Minneapolis, j\Iinn. 

(From the Depart inents of Surgery and DacterioJogy, University of 2£innesota 

Medical School) 

'~PHE absorption of toxic substances from the obstructed boivel is be- 
A lieved, by some investigators, to be the significant factor in producing 
death in intestinal obstructions. It would appear, however, tliat absorp- 
tion of substances to which the normal bowel is permeable, via the 
mesenteric veins, is retarded in bowel obstruction as shown hy WLangcn- 
Steen and his associates.^' ^ An increased rate of absorption via the 
mesenteric lymphatic channels was observed by Sperling and Wangen- 
steen,^ but this factor did not appear to be reflected in the mortality 
after division of the mesenteric Ijmiphatic pedicle. Increase of intra- 
luminal pressure which impairs tlie viability of the bowel, tlius leading 
to greater mural peimieabilit}^ and opening up a noAv avenue of alisorp- 
tion, tlie transperitoueal, was believed by Wangensteen^ to be the impor- 
tant agency in the cause of death in experimental ileal obstructions and 
in low obstructions in man. 

Haerein, Back, and Dragstedt^ injected Clostridium hotuUnum toxin 
mto closed intestinal loops of dogs and reported that abnormal absorp- 
tion could be demonstrated in the blood of such animals, while no evi- 
dence of absorption was obtained from the bowel of normal animals. In 
the light of recent denials of increased absorption in viable intestinal 
loops in bowel obstructions, the observations of Ilaerem and her associ- 
ates have more than ordinary significance. Their experiments suggest 
that the viable obstructed bowel may be permeable to sulistanees to which 
the bowel wall is normally impermeable. 

ihe following experiments were undertaken to investigate the extent 
aud manner of absorption of botulinum toxin in experimental intestinal 
obstructions as reported liy Haerem and her associates. 

:method 

Ihe iollowing experiments were devised to establish the permeability 
of the normal dog bowel wall to Clostridium botulinum toxin: (1) the 
toxicity of dog’s blood after intravenous toxin administration; (2) the 

K’rant from tljo Gnuluato .Scliool of tin* rnivcr.'ilty of 
lion mr Irohnical a.s>iijtancv by tho KoOoral ITibHc Works .Vdminlstra- 

♦ No. CC:,-71.3-GD. Sub-project No. 

for publication. May 20, 1033. 
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greatev decrease and its eontinrianee woiild seem to be directly conneetecl 
witli the absence of this organ* 

It is now well recognized that, in the absence of hepatic damage, an 
animal or patient with a lowered plasma prothrombin responds to the 
administration of vitamin K and bile salts by a rise in the level of the 
prothrombin of the plasma within a few hours. Tims, in two of our ani- 
mals whose plasma prothi’omhin had become markedly decreased because 
of long-standing biliary fistulas, the instillation of 10,000 units of vita- 
min K and 2 gm. of bile salts into the duodenum was followed by a z*ise 
of the plasma prothrombin as determined by the method of Warner, 
Brinkhoiis, and Smith^ from tlie level of 23 per cent to 47 per cent m 
ten hours. 

To study the effect of liepateetomy on the utilization of vitamin IC, two 
animals of this series whose livers were removed received similar instilla- 
tions of 10,000 units of vitamin K (Klotogcn) and 2 gm. of bile salts 
(bilein) into the duodenum at operation, but this failed to alter the 
t^'pieal curve of decrease in the plasma prothrombin level seen in 
hepatectomized dogs without such medication. 


SU^IMARY 

The precipitate and continuous fail in the plasma prothrombin which 
follows liepateetomy is evidence that the liver, under normal conditions, 
is concerned in the contimious fomation of prothrombin. Further evi- 
dence that the liver is the organ which, in the presence of vitamin K, 
forms prothrombin is found in the fact that instillation of a large amount 
of this vitamin during operation fails to alter the typical curve of de- 
crease in the plasma prothrombin after liepateetomy. 
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of blood and peritoneal fluid obtained at intervals of 2, 7, 11, and 14 hours after 
intubation were mouse tested and found to be nontoxic. T^Yenty-fQu^ hours after 
intubation, the dog was sacrificed by intravenous injection of 5 c.c. ether, and 
the contents of the stomach, jejunum, and ileum were Berkef eld-filtered and mouse- 
tested. These mice succumbed in 30 to 36 hours (No, 3, Table I). 


Table I 

Toxicity eok Mice op Blood and Pekitoneal Pltjids op Bogs Injected IVith Ch 
'botuUnum Toxin by Various Routes 


NO. ROUTE OP TOXIN 

TIME AFTER 

TOXICITY OF 

TOXICITY OF 

EFFECT 

ADMINISTRATION 

TOXIN ADMIN- 

BLOOD t 

PERITONEAL 

ON DOG 


ISTRATION* 


FLUID 


1 Stomach tube 

Control 

0 0 



No effect 


3 hr. 

0 0 





7 hr. 

0 0 





10 hr. 

0 0 





20 hr. 

0 0 




2 Stomach tube 

Control 

0 0 

0 

0 

No effect 


2 hr. 

0 0 

0 

0 



6 hr. 

0 0 

0 

0 



10 hr. 

0 0 

0 

0 



14 hr. 

0 0 

0 

0 



24 hr. 

0 0 

0 

0 


3 Stomach tube 

Control 

0 0 

0 

0 

Sacrificed 24 


2 hr. 

0 0 

0 

0 

hr. after in- 


7 hr. 

0 0 

0 

0 

tubation 


11 hr. 

0 0 

0 

0 



14 hr. 

0 0 

0 

0 


Post-mortem gastrointestinal contents nonspecific for toxin 

I Mesenteric vein 

Control 

0 0 



Died 35 hr. 


2 hr. 

+ + 



after injec- 


0 hr. 

4 4 



tion 


S hr. 

4 4 




5 Leg vein 

Control 

0 0 



Died 11 to 12 


1 hr. 

4 4 



hr. after in- 


a hr. 

4 4 



jection 


7 hr. 

4 4 





10 hr. 

4 4 




Reg vein 

Control 

0 0 

0 

0 

Died IS to 20 


2 hr. 

4 4 

i 

1 

hr. after in- 


6 hr. 

4 4 

4 

4 

jection 


10 lir. 

4 4 

4 

4 



14 hr. 

4 4 

4 

4 


7 lutraperitoueal 

Control 

0 0 



Died 15 Ur. 


-1 hr. 

4 4 



after injec- 


8 lir. 

4 4 



tion 


11 hr. 

4 4 




S Normal Bicbl 

Control 

U 0 



No effect 

loop 

2 hr. 

0 0 




0 hr. 

0 0 





S Ur. 

0 0 





20 lir. 

0 0 




‘J Closed jojuuol 

Control 

0 0 

0 

0 

Died 16 hr. 

loop (BioW) 

S hr. 

0 0 

u 

0 

after injec- 

_ luiTidmuiiuil pressure, IS em. water 

; hoinorrhagie 

necrosis 

tlOU 

of loo}> at uuto])sy 


iibDlralcd before toxin Jultnini^tratlon are "control." 

‘ . ucaih of inouse ; u, nioubC alive. 
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SURGERY 


passage of the toxin into tlie peritoneal fluid after intravenous adininis- 
tratwn; (3) the passage of toxin into the blood after intraperitoneal ad- 
ministration, and (4) the impermeability of the normal Biebl loop to tiie 
toxin. 

In all the experiments dogs were used. The presence of botulininu 
toxin was determined by the presence or absence of intoxication of mice. 
All injections of blood, peritoneal fluid, Berkefeld-filtered intestinal con- 
tents, OX' toxin into mice were of 0.2 c,c. quantities, measured in a 1 c.e. 
tuberculin syringe fltted witli a 25 gauge needle, injected iiitraperi- 
toneally into mice weighing 20 to 25 gm., in each instance in duplicate. 
Before tlie toxin was used in an}" experiment, its potency was determined 
by injection as described, the time being noted when the mice died. In 
each experiment, the potency test was performed; tliiis, mouse potency, 

2 hoiu's’^ would indicate that duplicate mice injected intraporitoneally 
with 0.2 c.e. toxin died two hours after the injection. 

All surgeiy was performed with surgical asepsis under intravenous 
pentobarbital sodium anesthesia (35 mg./kg.). Where peritoneal fluid 
samples were to be obtained, preliminary onxentectomy was performed 
twenty-four hours before to facilitate free drainage of peritoneal fluid 
tlirough a catheter with xnultiple perforations sutured to the anterior 
parietal peritoneum and emerging from the abdomen tlirough a stab 
wound. 

The closed jejunal loops in the dogs were made according to a method 
modified from Stone, Bernlieim, and Whipple,* tlie i^roxiinal closed end 
in eveiy case being about 5 to 10 cm. distal to the ligament of Treitz, and 
the distal closed exid being at a variable distance from it, tlie exact 
length being stated in each protocol. All injections into the bowel were 
made at least twenty-four Jioui's after tlie particular segment had been 
bi'ought to the outside of the abdomen and covered with skin, the familiar 
Biebl loop, which has tlie appearance of a satchel liandio on the abdomen. 
Each dog equipped with a peritoneal catheter was dressed in a canva.s 
vest through wliieh tlie forelegs wore placed and whicli was laced along 
the animars back. 


ExperIMEXT 1. — Mouse rotexu*y, 2 hours. A sinull dog was given 20 e.e. of tnxin 
hv stomadi tube with no syniptonis of intoxieation appearing at any ti»u\ Ihe 
aniuiaPs peripheral venous blood aspirated at d, 7, XO, and 20 Iiours after intuba- 
tion was not toxic for luice (Xo. 1, Talde X). 


ExperimexT — Mouse poteiuy, I liour, io minutes. The eontrol Idnod and 

peritoneal fluid of a previously omentevtomized medium sized dog wore not 
for luico. Forty cubic centimeters of tlie toxin were then administered to the dt>^, 
bv stomach tube, and postiujection samples of bhtod and peritoneal fluid obtamc< 
at intervals of d. 30, J4, and 24 Jiours were namM*- tested ami were found to Ih» 
nontoxic (Xo. 2» Table I). 

ExPEBIilKXr Moii.'f i'Ofi'iii'y, :,'i4 hours. Tlif .■oiilrol tilooi] itiol porit.iueal 
tliiid of a previouslv omcnux’towizo.i -loo won- not toxi.- for niifo. 'lw<'nU 

cubic ceutiiLters of toxin were then a-itninister.-.l by Mo.mu-h tul-e an.l .s:.«.J.lcs 
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the following experiments the permeability of the closed loop wall to 
botulimim toxin was studied in relation to the intraluminal pressure 
which was determined directly by a needle inserted directly into the 
Biebl loop and measured by the level of a sustained single fluid column. 

Experiment 9. — A 45 cm. closed jejunal loop was constructed in a medium- 
sized dog. A Biebl loop was made of the midportion of this; omentectomy was 
performed and peritoneal drainage established. Twenty -four hours later the pres- 
sure in the loop was 48 cm. water and samples of blood and peritoneal fluid were 
mouse-tested as controls and found to be negative. One hundred aud five cubic 
centimeters of fluid intestinal contents were aspirated from and 5 c.c. botulinum 
toxin (mouse potency, 2 hours) injected into the Biebl loop. Peritoneal fluid and 
blood obtained from the dog 8 hours later were innocuous for mice. The dog 
died 40 hours after operation (16 hours after toxin injection). The autopsy sliowcd 
the obstructed loop to have undergone hemorrhagic necrosis, with areas of gangrene 
being most prominent along the antimesenteric border (No. 9, Table I). 

This experiment shows that botulinum toxin is not absorbed from o)>- 
structed loops directly into the general circulation nor into the peri- 
toneum even at 48 cm. water pressure. The rapid rise of pressure in 
obstructed loops of the upper reaches of the gut, as compared with low 
intestinal loops, has been explained by ]\Iorton and Sullivan- as probably 
being due to increased secretion. Sperling** found that in a dog intra- 
colonic pressure of 30 cm. water sustained for 24 hours caused liemor- 
rhagic damage to the wall; at 50 cm. water pressure, perforation oc- 
curred. Damage from distention, therefore, is to be reckoned witli seri- 
ously. In Experiment 9, therefore, the final samples of blood and 
peritoneal fluid were taken just before seepage, perforation, and peri- 
toneal contamination had occurred. 


Exceuiment 10. — A huge dog wiis prepvired with i\ Biebl loop of closed jejunum 
mul peritoneal catheter exactly as in Experiment 9. Twenty-four hours later the 
»nrajejunal pressure was 37 cm. water, when blood and peritoneal fluid were found 
to tontaiu no toxin. The unfiltercd loop contents killed mice in 4 to 10 hours, 
^be cubic centimeters botulinum toxin (mouse potency, ly* hours) were injected 
directly into the loop, and samples of blood, peritoneal fluid, and unfiltercd loop 
eoiiteuts wore mouse tested at 2 hours aud 11 V> hours after toxin administration. 
No toxin was demonstrated in the 2-hour samples of blood and peritoneal fluid; 


the nuiiUorcd 


mtestinal contents killed the mice rapidly. The ll^/»-hour blood. 


|>tntaueid fluid, and intestinal contents rapidly killed mice. The dog died .‘Ui 
^a>urs atler operation with hemorrhagic necrosis of the isolated loop (No. 10, Table 


lo D. — A smull tlog was prepared exactly us in Experiments 9 and 

idosed loop was 35 cm. in longUi and the original contents of 
I'll' Tomovod by brief }>erfusvon with warm water. Twenty- four hours 

berk ^^ttrajejunal pre.ssure was 3 ) cm. water, when blood, peritoneal fluid, and 
^ f tt contents were negative on moui^e test. Three ami one- 

*'^thie eeutimelers botuUmiiu toxin (mouse puleney !(♦, hours) were injected 
rcit s looj), and samjdes of blood, peritoneal fluid, ami Berkefeld- 
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12, Table 11). Toxin was not present in demonstrable quantities in the dog^s 
blood or peritoneal fluid at any time and was found to disappear from the lumen 
of the loop between 12 and 24 hours. 

The cultures in Experiment 12 showed that it is usually possible to 
obtain sterile blood from the dog but that the peritoneal fluid aspirated 
is contaminated with Staphylococcus albas and other bacteria. The 
mice which died after injection of filtered intestinal contents showed the 
presence in both the heart and blood and peritoneal fluid of staphylo- 
cocci, streptococci, and Bacillus coli, 

DISCUSSION 

These experiments support the evidence already at hand that an in- 
testinal toxin absorbed directly into the mural circulation is not the 
agency responsible for deaths from bowel obstruction. No evidence of 
mesenteric absorption of the toxin injected into the closed loops was 
obtained. In closed distended intestinal loops, where the mural venous 
and capillary flow is obstructed through the agency of increased intra- 
luminal pressure, the anoxic effect on the bowel wall results in trans- 
peritoneal migration of noxious substances. 

CONCLUSIONS 

1. Cl. hotulinum toxin cannot be demonstrated in the blood or peri- 
toneal fluid after its administration hy stomach tube to the normal dog, 
although the toxin can be demonstrated in the intestine. The dog toler- 
ates well 01. hotulinum toxin so administered or injected directly into 
the intestine. 

2. Intravenous injection of small amounts of Cl. hotulinum toxin is 
lethal for a dog. The blood and peritoneal fluid from such an animal 
hill mice rapidly. 

3. Intraperitoneal injection of Cl. hotulinum toxin is lethal for a dog, 
the blood from such an animal being toxic for mice. 

*!• The presence of Cl. hotulinum toxin in the blood cannot be demon- 
strated by the mouse method after injection directly into the dog’s nor- 
*aal jejunum through a Biebl loop. 

o. Cl. hotulinum toxin, injected directly into 24-hour closed high 
jejunal loops exteriorized according to the metliod of Biebl, could not be 
demonstrated in the blood or peritoneal fluid of dogs by the mou.se 
flmthod until evidence of seepage through the non viable bowel wall or 
perforation of the intestinal segment was present. 

b. Cl. hotulinum toxin could not be demonstrated in tlie closed loop 
ynuicnts by the mouse method 12 to 24 110111*8 after injection dii*ectly 
24-hour closed higli jejunal loops of dogs, exteriorized according 
the mctliud of Biebl. 
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•i^amplca aapi rated before toxin administration are designated "control/* 
t +, death of mouse; 0, mouse alive. 


liliered intestinal contents were mouse tested at 2, 12, 25, and 47 hours after 
administration of the toxin (Xo. 11, Table II)- The contents of the isolated 
loop previously injected Avith toxin, as well as the dog s blood after toxin injection, 
were not toxic for mice even 71 hours after obstruction. 

Apparently, tlie toxin h destroyed between 12 and 25 hours after its 
injection into t)ie loop. Since no toxin could be demonstrated in the 
blood at any time, although the peritoneal fluid was questionably toxic, 
the experiment was repeated, culturing the liquids injected into the mice 
and culturing the heart blood and peritoneal fluid of the mice imme- 
diately after death. 

Expkbiment 12. — A medium-sized dog was prepared with a Biebl loop of closed 
jejunum, 40 cm. in length, as described in Experiment 9. Twenty- four hours later 
samples of blood, peritoneal fluid, and Berkefeld-filtered loop contents were cub 
tured in liver peptone and dextrose broth and injected into mice. Twenty cubic 
centimeters botulinum toxin (mouse potency, 2 to 6 hours) were then injected 
directly into the Biebl loop, and samples of blood, peritoneal fiuid, and filtered 
loop contents aspirated at 2, 12, and 24 hours after toxin administration were 
cultured in the two media and injected into mice. As mice died they were im- 
mediately immersed in 5 per cent phenol for 10 minutes; the peritoneum and h^rt 
were opened under sterile precautions and the contained liquids were cultured (No. 



POLYPOID DISEASE OP THE COLON 
Anatomical Measurements op the Colon Including Description 

OF A COLONOSCOPE* 

Raymond F. Hedin, M.D., Red Wing, Minn. 

(From the Cooh County Hospital and the Department of Surgery, Bush Medical 

College, Chicago, 111.) 

P olypoid disease of the colon is a pathologic condition that has 
long been recognized and frequently described. The terminology 
and classifications used in the literature regarding this disease are con- 
fusing. All clinical evidence supports the belief that there is a definite 
tendencj’' for polypoid lesions of the colon to undergo malignant changes. 
The etiology of this disease is not understood. However, it appears that 
multiple polypoid disease limited to a segment of the colon differs 
etiologically and pathologically from multiple polypoid disease of the 
entire colon. The diagnosis is suggested by a carefully taken history 
wliich discloses changes in the patient bowel habits, blood in the stool, 
and indefinite abdominal pain. The use of the sigmoidoscope and 
double-contrast storeoroentgenographs of the colon establish the presence 
of polypoid lesions in the colon. Various surgical procedures have been 
advocated for the early eradication of the tumor tissue. In a recent 
publication' the above statements were discussed in detail. 

Recently,' I proposed that in selected cases when a segment of colon 
is involved witli pol3"poid disease or when only a relativel^^ few potyps 
are present throughout the colon it would seem rational that an attempt 
should be made to remove the tumors suceessfullj^ without sacrificing 
llie entire colon. It was proposed that pol.vps which could not be 
reached b}" the sigmoidoscope could ])e fulgurated through one or more 
properbv placed colostomies. 

AXATOMICAL STUDIKS OV THE COt.OX AXD THE DESCIUPTIOX OE A 

COLOXOSCOPE 

Realizing tlie danger of perforation of the bowel during fulguration 
ol polyps, an attempt was made to ascertain the thickness of the colon 
in its various segments. In this stud}" twent^’-five adult colons were 
obtained from the patholog}" departments of C*ook Count\" Hospital and 
Rreshyteriaii Hospital, From the beginning it was obvious that man\* 
♦sources of error were present. Whether the bowel is found to he dis- 
huided or collapsed will alter the measurement of its thickness, ^licro- 
m easurements will depend on the method used in cutting the 

vssav awardoa Uu‘ anmuil ChloaKo Sumcal Society prize ami read 
o>re that .society May 5. 1939. 
mceivod for publication, May 31. 1939. 
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was then separately transillixminated and a photoelectric cell was used 
to measure the amount of light which was transmitted. In this way 
two methods were utilized in determining the thicloiess of the colon. 
The results are tabulated in Table I. It will be seen that the large 
bowel increases in thickness as it reaches the distal portion, the right 
colon, thus, being the thinnest and the left colon the thickest. These 
findings are consistent with phj^siologic reports^* “ which state that 
the contents of the right colon are liquid and that in this region absorp- 
tion takes place. The left colon serves as a reservoir*^ for semisolid mate- 
V.' 



Jnto <lra\vlngs sliowing method by which colonoscope is Introduced 

‘‘‘copc in ri* Position of patient on table for introduction of scope ; B, sigmoido- 

I) 1 • ae.xlble, rubber-covered scope passinj; around curves in the colon: 

* ‘“-'‘Oh* lube beinij straightened out by rigid scope. 

Ihis accounts for its greater thickness. It would seem from this 
‘Study that polyps could be fulgurated in any segment of the colon, 
)ut the greatest risk of perforation would be on the right side. 

^'ulguration of polyps through a seo])e, passed from below, is a com- 
*Jh)n surgical procedure. This is usually done through *24 and 30 cm. 



'''' u would be 

'rtws » '>'"* "'■ w ' U'tt i » s ». "‘■"= ' 

Vvoiu euoU ^e,- n 


COLONOSCOPY 



QV y ,, UUOUSU -NCU- 

^ I Si.-'o'f=SrTon « 

60 cm. '?''°This SCOP® ^Vt colon- 

FIB l-^ColonoscoPo.,^ sUeVvtU ing" '" 

r-P'-Je'-^ colon “ncl ^^irgurat.on 

"■“ ' c «^- 2 ::: i ; sssr = 

^ UGttT, 

^ ..VEF-VGE XOF OP ^ 


SS « f ; i ... 

ISSfS -" 

S .' 2 «* 


average ''portion op 

GR-l'^® ° MEASERI^'^ 

— "aT^ 

1.888 
l.iST 
1260 
1.291 
1.139 
1.211 
1.166 


■^^^rpoo^ 

light- ^F,\S- 
CASPRE®’ ‘ OTO- 

— 

63.6-1 

92.92 
93.6S 
9S.S8 
90.2s 

9-i;96__ 
froo' 


iiss—svssSS “ *'• 



HEDIN: POLYPOID DISEASE OF COLON* 


913 


sufficient to reach the splenic flexure in tlie average colon. During the 
above-mentioned studies on the colon, the average distance from the 
splenic flexure to the anal outlet was found to be 60.4 cm., the longest 
being 92 cm. and the shortest 40 cm. Results of this stud}’ are tabulated 
in Table II. 

Table II 

Length, Milisured in C.m., of Various Segments op Twenty-Five Colons 
Obtained at Autopsy 


Cecum and ascending 
Hepatic flexure 
Transverse 
Splenic' flexure 

Descending, sigmoid, and rectum 
Entire colon 


AVEPwVGE 

LONGEST 

SHORTEST 


50 

19 

10.0 

12 

6 

2S.5 

45 

17 

9.9 

17 

(5 

GOA 

92 

40 

137.1 

192 

05 
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hiropi's. liiiiu’ on scvoi'ul ofi-asioii.s has iutroduued u 45 cm. scope and 
by eavel'iil numiimliition has lieeu al)le to ful^nirate polyps. Ilowevei-, 
when these helpdits are raiehed, much difiiculty is eiicouuteml in niaiien- 
vevin^ the scope ai-ound tin- etifves in tlie colon. 

('(doao.scopo (h'i*;. 1).— It occurred to me that by introducing a 
tfexihie metal tube throu;.,di a .si''moi(Io.scoi)e (Fig. 2 li) it would be 
possible to pass the many curves in the lower bowel and reach the 
ujiper limits ol' tin; left colon (Fig. 2 C). When this level Ls reached, 
the jlexible tube aeling as a shcalli coulii be straigiiteJied out by a rigid 



scope (Fig. 2 D). Through this scope, polyps could be fulgurated. The 
principle on which the colonoscope is based is that a redundant colon, 
by necessity, has a long mesentery. Such a mesentery will permit tlie 
colon to be straightened out without stress, thereby being less painlui 
to the patient. 

The flexible portion of the scope is sufficiently pliable to pass anj 
curve in the colon. It is covered with Penrose rubber tubing to prevent 
traumatizing the bowel. The length of the scope is 60 cm., whicli is 



ABSENCE OP THE ANTERIOR MEDIASTINTOI WITH REPORT 
OF CASE ASSOCIATED WITH CONGENITAL 
DIAPHRAGMATIC HERNIA 

Alton Ochsner, M.D., jMichael DeBaicey, M.D., and 
Samuel jMurray, M.D., New Ori^eans, La. 

(From the Department of Surgery, School of Medicine, Tulane Vniiermtij) 

\ LTHOUGH compatible with life, an interpleural communication 
A. is one of the rarest anomalies of the chest. This is demonstratec 
by the fact that Kupfer^ did not mention its occurrence in a study of 
mediastinal lesions in 6,000 autopsies. Jloreovcr, in a thoioUj, i seaic i 
of the literature only nine cases could be found. One of t le eai les 
cases was recorded by Frantzel,“ in 1877, who obser\ed at autops} )i 
lateral pneumothorax as a result of tuberculosis of the left UU;^ an 
mediastinum with perforation of the latter structure. ^Ic Cal urn, ni 
1019, reported another case in a patient with tubeieulosis o tm ^ 
lung. The patient was receiving artificial pneumothorax theiapj on 
right side, and, after the eighth treatment, fluoroscopy revealed an area 
of transparency above the diaphragm on the left side. After t le nm \ 
treatment, a distinct pneumothorax was seen on both sides. A someu la 
similar case was reported by Walsh, ^ in 1924. In 1925, Dumarest and 
Bonafe"’ reported a case in a marr 35 j^cars of age with tuber crrlosis o le 
left lung. Within a few moments after the performance of a pneumo- 
thorax on the left side, the patient complained of dyspnea and pain on 
the opposite side of the chest. An immediate roentgenogram rercaec 
air in both pleural cavities, aird relief of manifestations uas obtamc ^ 
by a.spiration of air from both pleural cavities. The case repoitec > 
LeWald,'^ in 1926, had no evidence of tuberculosis. The patient 
diced sudden pain hr the right side while ''vigorously using an acc 
nuichiue. Boentgonogvaphic examination revealed a right pneumot 
and one week later there was, in addition to an increase in the 
of the right lung, a collapse of the left Irrng. Julien, in 19o , re 
corded another hr a 24-year-old female with prrlmoiuir> tu >cicu o.si>. 
Buriug the performance of a pneumothorax, it uas ohsei\ed t lat, in 
Hpite of the fact that air was being introduced into the right side, the 
left lung became collapsed but the right did not. For unexplained rea- 
sons the avrthor concluded that an interpleural comnuuiicaaon 
which permitted au* to enter the left pleural eavity but not in a icreise 
direction. A somewhat similar case is cited by Ameuille lu u nc i 
lipiodol introduced in the right pleural cavity was seen to pa.ss into the 
left through an opening anterior to the heart. Bilateral pneumothorax 

lUci'lvcil for pubUcutlon, June 10, 103'J. 
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rimt it i.s posKlbk* to introduce this colonoseopc is attested by the 
aecompanyinj^ x-ray picture (Fi^. It siiows the scope extending 
well up in the Iclt colon. Following tins procedure, this patient was 
given a imriuin eiujina to show the uoraial coloji ])atteni (Fig. 4). 

It should he apju'cciuted that the introduction oi* the instrument into 
the left colon is exceedingly dangerous and should be done only by a 
traincil endoscopist. Also, there are many colons attached by short 
mesenteries in whieh it would be impossible to use this instrument. 

It is my ojdnion that further work with this instrument will prove 
that its use will preclude, in many instances, the necessity for more 
ratlical surgery. 

I wL'iU to lltiink I>i‘. J. I*. Xo.'j.'ijSruU for hU Intcroyt ami cooponitlon in the tlovelop- 
nirnt of thin instrunient. 
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ease, but it should be differentiated from herniation and interpleural 
communication. Herniation of the mediastinum is the protrusion of 
part of the pleural sac contents with evagination of the mediastinal 
pleiua into the contralateral hemithorax. This is common during the 
administration of a pneumothorax, but, according to Maier,^“ it ma}" 
result from lesions within the chest even though pneumothorax does 
not exist. Pulmonary tuberculosis is the most common cause, due to 
atelectasis and fibrosis. Among other initiating factors are atelectasis 
from bronchial tumors, extensive unilateral suppurative bronchiectasis 
with pulmonary contractions and fibi’osis, occluding intratracheal for- 
eign bodies, and ej^stic disease of one lung. Usually the pressiu*e dilfei- 
ences have existed for a considerable period of time before herniation 
occurs. 

Korops finds anterior mediastinal hernias as common on the right 
side as on the left, but he adds that posterior mediastinal bulging is rare 
on the right. This is explained by the fact that the esophagus relaxes 
in leftward displacement, but, on being pushed to the right, it resists 
by stretching, due to its diaphragmatic attachment on the left side. It 
is easier for the right lung to iuvaginate itself between the aorta and 
the esophagus because of the difference in the relations of the medi- 
astinal pleura. The right pleura extends posterior to the esophagus, 
forming a recess beliind it from the tracheal bifurcation to the dia- 
pliragm. The left pleura is not in direct contact with the esophagus. 
In lung prolapse there is no hernial sac, the parietal pleura being 
ruptured. 

The case outlined herewith is one of a comnuuiicatioii between the 
])leural cavities observed during left transthoracic diaphragmatic her- 
uiori’liaphy. In contradistinction to the above'inentioned cases, our 
case IS characterized bj^ total absence of any evidence of tuberculosis. 
In tins patient the entire anterior mediastinum was absent, affording a 
rlear view into the right liemithorax for the full length of the sternum. 
I he heart and great vessels lay on the anterior surfaces of the vertebral 
bodies, and tlie riglit lung was compressed to such an extent that it was 
thought to be congenitally absent. 


CASE REPOnT 


The 


patient, a ^Yluto nnOo, age 4 Jiionths, "was udnutteil to the Hutchinson Memo* 
CUnic in July, 1037. The complaint registered by the parents was ‘‘grunting* 
utzing, jiinj hreatlung. The present illness had existc*! for two nioutlis. 

itre was oeeasiouul eyanosis. The olvild had a poor appetite and had failed to 
weight since the onset of his trouble. He had been very fretful iluring the 
preMous two months and had suffered from a hacking eougli for the two weeks 
l‘nor to lu.sj admission. Physical examination revealed an undernouris!ie<l ehihl 
y bosses, au enlarged head, and bulging eyes. The thorax 

rounded, convex anteriorly, and breathing was labored; the short, 
respiratory efforts being produced with marked abdominal effort. The per- 
‘•vn-Mou note was dull over the lower half of the left lung posteriorly, tympanitic 



SUJiOEUV 


DIG 


lullowin^^ the produotion ol* unilateral artiiieial imonmothovnx was ob- 
served in a ease reported by logaiison and Pro/orov"' in 1932. For this 
reason a inediaslinnl eonununieation was suspeeled bat not pi-oved In 
19.13, Smith and Willis'^' described another in a i)atient with pulmonary 
(ubeundusis. By means ot‘ needles introduced both pleural cavities 
it was possible to demonstrate increase in interpleural pressures on both 
sides duriuj^ tlio iujeeliou ol air on one side. The authors^® explained 
the laet that no channel ot cominunieation existed at autopsy because 
of the presence of adhesions bel\vcei\ the media.stiual structures and the 
lell hupj; and the complete obliteration of the left pleural space by 
ailhesions. 


Fu order tVn* such interpleural delects to exist, the mediastinum, 
bounded by tlu^ s})inai column beiiind, the sternum anteriorly, and the 
pleurae laterally, must be involved. Nitsch” has directed attention to 
two point.s at which the mediastinum is anatomically weak; vk., the area 
posterior to the upjjer ])art of the sternum in the region of the second to 
the fourth sternocostal junctions, and posteroiuferiorly at the level of 
the eighth rib. An additional area of weakness between the vertebrae 
posteriorly and the esophagus anteriorly from the third to the fifth 
thoracic vertebrae lias been described by I\laier.^“ The vena azygos 
separates the iqiper from the lower pasterior weak areas. 

The anterior interpleural space contains little in tlie nature of resisting 
structure, being filled mostly by fatty and loose areolar tissue replacing 
the atrophied thymus gland. KoroP^ states that the anterior mediasti- 
nal so])tuni may bulge to reach the opposite axilla, allowing the upper 
lobe of the invading lung to occupy the entire anterior aspect of the 
opposite heinitiiorax. In some cases the upper anterior weak spot is 
represented by only a thin membrane, formed by u fusion of the right 
and left pleurae. The esophagus is the only organ nmning the length 
of the ])Osterior mediastinnin with no branches to other structures; 
therefore, it is siiliject to displacement. This occurs most readily in its 
lower part, where it turns forward from the aorta to reach the stomach. 
Lung hernias occur here between the esophagus and the aorta. 

The pleural cavity on either side is protected against contralateral 
disturbances by the mediastinum. Bespivatory movements, which cause 
a changing diameter of the thorax, make it necessary that this partition 
be somewhat flexible; however, it is unyielding to such an extent that 
one side of the thorax is protected from any change in pressure wliicli 
might occur in the other, and a compensatory fnnetioii is made possible. 
According to Eieliter,^'* the mediastinum insures an equable eircitlation 
of blood and guards vessels and nerves from injuries likely to arise from 
unequal functions of respiration, deglutition, and heart action. 

When pressure on either side is increased excessively, tlie mediastinum 
may be made to “give/' which results from gradual loosening of its 
fib rs Such deviation of the mediastinum is eomuiou in thoracic dis- 
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, , of the seventh rib. The transverse c l de- 

mately the l«^vel of tl The_ position of or 


„._.dy the level of the seyen^ ^ —-f ~ 

tlds r^“\‘;;'■!i^ea;t”o^ loop of i’^\®^f;’J'';;tnpperTo^"ion of the thorax to 
termuicd, but at le ggd the midline m tiie 1 1 



- ,, ,. . riiivor.41y Surgical 

Ou Sept. V.>, lh:iS, the patient herntopLty. yvhieh jvas^ 

Unit at Touro Infirmary for .v n- " subperia.'teal resection ...deil both 

Sept. 21. 19:iS. Under general ’ ’/"g' .d, Ped. 

lelt ril) was done and the "V.i out a sac throngli a defeit 'U'' ^ 

small and largo intestines herniating \' divertieuluin nas interior 

r. l,v G cm. in the left diaphragni. -I ^ .pUere was i o 

herniated terminal ileum, hut it gi„j, gU-arly visilde in- 

mediastinum present, the J"" gg.,„'re inaiiipulaiions. 'time it was 

.late the right lung to f.U «he , gspeet it is 

Udieved that no left lung existed. On 


m 
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’""F !'.vi.c.r.rc.soua„t over l],c 

1 ^ ^ iifurt uiul iiRMiiusthiuiii were i3isphicc‘d to the rjVht Bre-ith 

hor^f.!,o.Sronrk l'" '- r’'’"' ^‘^a’-mation of the 

towara ( r ll of t ■>-■ l>^'art and other medinstiaal etraetores 

tottara (lu, r.Kht. there was u.orease.l .ieasity at tl.c left base aad in the hcnii- 
Iwrax were seatterea „,r poekets witiioat liuul levels which were apparently eas- 
. lea s.na and lur«e bowel (Fi«. 1). That there were loops of sa.all bowel present 
111 the left hea.il borax was demonstrated by roeutt;euograias a.ado following the 
inj^estKiu ot u hanuni nu‘ai (Fi*;. 2), ^ 



Figr. I. — Anteropostei'ior roentgenogrrani of thorax before operation showing mai'ked 
displacement of heart and other mediastinal structures toward the right. Increased 
density in left hemithorax witii scattered air pockets without fluid levels suggests 
gas-flUed small and large bowel. 

A diagnosis of congenital left-sided diaphragmatic hernia was made. It was 
considered best not to operate immediately, but to wait until the child was older 
unless the symptoms became more pronounced, and this course was endorsed by the 
Department of Pediatrics. 

On Sept. 17, 193S, the patient, now IS months old, returned to the clinic. 
Breathing had improved and nutrition \vas satisfactory. Fluoroscopic and roent- 
f^enologic studies were done. Retrograde hlling of the colon by means of a barium 
enema%howed the sigmoid loop to be fairly straight. Tliis and the descending 
colon ran upward along the left lateral abdominal wall to enter the thorax through 
an opening in the diaphragm (Fig. 3). What probably corresponds to the splenic 
flexure was observed along the lateral chest wail in its middle third at approxi- 
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.f .h« W. aiap;.-.8«- ‘f “‘f ° SSVaa IZ 

the tracheobronchial tree revealed both lungs present (Pig. 4)- i'^ere 
lit, la .£ tU. mrfiasttaa shajl.« 

pansion of the left lung had oeeurre ^ filma taken at hourly intervals 

Examination of the gastrointestinal tract by successive ffl position (Figs, 

showed the stomach and duodenum to be approxiina > ' position but func- 

5 ..a 6). Tha s-ll gat eoila .eeupial « a^d 

tion appeared to be quite witliin normal limits, the stomach, duoa , 



Hk. 1. — .Anteroposterior roentgenoKrum of hwrn\ n openition. Trarhea. 

«ll ilUo iracheobronchliil tree approximately f/htMvK' vi'^ible. There is little 

both main bronchi, and their secondary tUvisions ai<- there U >5ome residual pneii- 
or no displacement of the mcdiastlnaf structure, but tlun 
inothorax. 


nf the jAmull inle.'^tine bein^ oini>ty at tour hours uitU ilie uu al ^ ^ . 

rccum, which was in the rigid lower quadrant. At ‘'''^’"O'-lour hours the h.ir.^ 
was seen to bo in tlie descending colon, sigmoid, ami rectum, wliuU wc o . U 
inatcly nuruuil in position. . . - 

On Dec. 10, 1!)3S, about two moutbs after operation, examination of the p.i 
revcaied that the thoracotomy wound had i.ealed completely and the 
heart were eUnicaUv normal. Koenti»enolo^u* examination at t ns 
Watt and aorta about normal in size, siiape, and position. The diapliragms were 


sukoehy 


Iwliinil (he u!'‘^ because it was compressed 

-.ar«e (he bllio; 

‘I'o eighth and uintl, costal cartilie ¥ .j int V”^ 'T"““ “ “’• 

fdaioininnl cavitv and the dciVci n “ i i '"‘^‘*^""■3 were then returned to the 
silk Till, ,,r!, .■'. . / ^ ' '“‘"’■upted sutures of Ko. 1 ivhite 

turcs of tl ^ ' '*" ’■ebjforced with interrupted mattress su- 

rrL I Tdrir';’?'': "r" 

^ iK>cii throughout. The skin was approximated with 



Fi^. 3- — Anteroposterior roentcenogram of abdomen and chest made following 
barium enema. Parts of the transverse colon, splenic flexure, and descending colon 
may be visualized in the thorax. 


interrupted vertical mattress sutures of the same material. A marine sponge dress- 
ing was applied, and the patient left the operating room in good condition. Two 
hours following the operation, a transfusion of 150 c.c. of unmodified blood was 
given. 

The postoperative course was uneventful. On Oct, 3, 193S, the day of the pa- 
tient^s discharge, roentgenologic studies were made. Examination of the chest 
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pneumothorax in the contralateral side must be considered. Our case 
is unique in that it is the only one which we have been able to find in 
wliich the defect in the anterior mediastinum was so great that in reality 
a single pleural cavity existed. It also differs fi'om tlie reported cases 
in that it was definitely congenital. Dr. Harold Cummins, Professor of 



0.— Utorul 


view of abdomen one hour followinK instillation of barium meal In 
stomach about twelve days nostoperatively. 


Aiintoniy at Tiilane 
lowin*,' explanation 


University, has kindly consented to present the fol- 
for tliis unusual anomaly : 


^ vdopment of the Mediastinal Fault , — It will be recalled that the 
Hau* deiinilively imkqiendent body cavities were in eonuniinieation with 
other during the early period of their embryonic development. In 
embryo of about five weeks the eelom is still one eontiiuious cavity, 
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to a position in dorsal relation to the heart, continued expansion of the 
pleural cavities extends to the parietal pleurae (and other mesoderm 
dragged with them) farther and farther around the pericardium, luitil 
finally in the fetus near term they nearly meet in front. After birth 
their relationship is brought even closer in the now more thinned ante- 
rior mediastinum. 

“Keeping in mind that the anterior mediastinum represents the mid- 
line partition persisting after expansion of the parietal pleurae ceases, 
the history of the mediastinal defect in this case may be reconstructed. 
There are two possibilities to be considered. (1) The anterior medi- 
astinum may have been initially normal, its absence being due to sec- 
ondary atrophy under compression by the herniated intestine. (2) The 
anterior mediastinum may have been obliterated as a result of failure to 
arrest the progress of expansion of the pleurae toward the midline. In- 
stability of other developmental processes in the present case is indi- 
cated by the diaphragmatic fault, and it is not impossible that the be- 
havior of the enlarging pleurae may have been abnormal as well, inde- 
pendently of any direct compressing effects of the herniated intestine. 
Since, in the dog, the normal history of the pleural expansion is an inter- 
ruption of the process at a point just short of dissolution of the anterior 
mediastinum, it is not improbable that stable development, whether in a 
dog or human fetus, might lead to complete disappearance of the 
mediastinal septum. 

SUMMARY 

1. A thorough search of the literature has revealed only nine cases of 
interpleural communication. The majoritj’’ of these have been due to 
small defects in the mediastinum resulting from tuberculous involvement. 

2. A case of complete absence of the anterior mediastinum associated 
with congenital diaphragmatic hernia is presented. This ease is unique 
lu that it is the only one we have been able to find in which the defect 
m the anterior mediastinum was so great that actually a single pleural 
cavity existed. Moreover, it differs from the reported cases in that it 
'^as definitely congenital. 

3. The developmental exi)lanation of this mediastinal fault is pre- 
sented. 
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thoiigli its form and relations indicate clearly wiiieli regions are to be 
isolated as the two pleural cavities and the peritoneal and pericardial 
cavities. The pleural cavities are represented by passages lying dorsal 
to the heart, one on either side of the primitive mesenteries of the 
esoj)hagus and heart, These pleural passages, being very small in com- 
parison, appear as constricted canals uniting the expanded pericardial 
and ]ieritoneal regions of the eelom. At about eight weeks the cephalic 



wg 7 —Anteroposterior roentgenogram 

Hefrt and aorta posftion T I long fle?ds are normal and there 

rsore°evldenTf/i>on”e''rS^^^^^^^^ region ot left seventh r.h. 

1 onnri-il oDeiiin<>s of the pleural passages have been completely pai- 
the lung buds, =. ■ „.i.owtli of the lung buds, the 




SPLENOSIS: MULTIPLE PERITONEAL SPLENIC I^MPLANTS 
FOLLOWING ABDOMINAL INJURY 

A Eeport of a Case and Keview of the Literature 
J. H. Buchbinder, II.D., and C. J. Lipkoff, M.D., New York, N. Y. 

(From the Surgical Service and Laboratories of the KnicJcerhocker Hospital) 

T he incidence of autotransplantation of splenic tissue following in- 
juries to the upper abdomen is very rare. A case which recently came 
to our attention has stimulated a survey of this condition. To our Imowl- 
edge no mention of such a clinical entity has been made in the American 
literature and we have been able to collect only seven cases in the foreign 
literature with definite history of trauma and two cases of questionable 
etiology. 

In 1896, Albrecht^ first noted the presence of multiple splenic nodules 
throughout the peritoneal cavity. He called these multiple accessory 
spleens. Schilling, in 1907,“ found similar nodules on autopsy and also be- 
lieved the}^ were accessory spleens. In 1910, von Kuttner^ first brought 
to our attention the presence of multiple splenic nodules which he found 
iu a patient four years following a gunshot Avound of the abdomen that 
resulted in a ruiiture of the spleen. Poltin,'* in 1911, and von Stuben- 
raiich,'* in 1912, repoi'ted a similar condition folloAving severe trauma to 
the left upper abdomen. Von Stubenrauch in a subsequent paper quoted 
another case of multiple nodules of splenic tLssue found in the peritoneum 
following an injury to the left upper abdomen. Lee, in 1923,* Kupper- 
aiaii, in 1936,® and Shaw and Shafi, in 1937,^ reported similar cases. 
Each of these cases, with the exception of the first two, gave a definite 
history of injury to the region of the spleen. 


CASE HISTORY 

l*atient was a 2S-yeur*oia Puerto Riean hout^ewifc, para ii, gravida iv, wlio 
i^ntored Knickerbocker Hospital on Nov. 21, 193S, for treatment of backache of 
three years’ duration and leucorrhea of five mouths’ duration. Family history is 
»oucontril)utory. 

f History, — Medical: Reveals usual childhood diseases. Surgical: In IDli) 
»U age i)f j) years, she was in another hospital for ten month.s after having 
hecu slr\ick by an automobile. At this time she had an exploratory laparotomy 
5i»d was told that her spleen had been removed. Menstrual: Menstruation begun 
•d 12 years of age and was always regular, occurring every twenty-eight days and 
asling lour to live tlays. Dvsmenorrhea was always present during the first two 
days, 

VX){i >he first came to the Knickerbocker Hospital Gynecological Clinic com* 
plaining 01 backaclie. A third ilegree ret reverted uterus was found ami temporarily 
satisfactorily with a pessary. tShe returned in November, 1937. and com- 

R'cHvriJ fur luibllcalion. May i:0. 1939. 
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regular. The masses were situated near the mesenteric attachment of the intestine 
as well as on its free border. The tissue surrounding each nodule showed no evi- 
dence of any gross anatomic change. 

The viscera of the upper abdomen could be neither palpated nor visualized be- 
cause of dense adhesions. The splenic site was entirely covered with thick bands 
which prevented the determination of the presence of any splenic tissue. We felt 
at this time that we were dealing wdtli a case of diffuse endometriomas and decided 
to remove both ovaries. Nodules were removed from ileum, sigmoid, and omentum 
for pathologic study. The abdomen was closed in layers with interrupted absorb- 
able sutures. 

The postoperative course was complicated by moderate abdominal distention and 
occasional vomiting. Temperature remained normal. Wound healed by primary 
intention and patient was discharged on the eleventh postoperative day. 



Fiff. 2.— Trabeculae and follicle formation. 


Clear spaces indicate sinuses. 


(X70.) 


Pathology Iteport, — Upon microscopic examination of the nodules, they presented 
a collagenous capsule containing a few scattered smooth muscle iibers and a small 
number of elastic fibers (Fig. 1). Emanating from the capsule were some delicate 
strands of connective tissue containing elastic fibrils which traversed in broken 
ashion the peripheral portion of the nodule. The arteries branched for a short 
Js ance witli these trabeculae, but were subsequently scon deep in the structure 
^ the nodule entirely free of any supporting trabecular-like substance. The back- 
fn'ouml of the nodule consisted of a rich reticular network, the libers of which 
<^omnmuieated with the adjacent trabeculae. The reticuluiii formed well-defined 
within the lumina of which were lymphocytes, occasional mononuclear cells, 
and polymorphonuclear leucocytes. The intersiniisoidal areas contained lympliocytes 
and large monocytes, consisting of pale vesicular nuclei enclosed in a fairly rich, 
pale eusinoplulic cvstoplasm. .Several well-delined follicle.-^ were seen (Fig. 2), 
one or two of which contained minute hyaline foci. The Iii>tologic characteristics 
those of splenic nodules. 


DKSCL’S.SION' 

pruhleiu whicli iininediately presents itself for diseussioii is 
lellior these nodules were implants or accessory spleens. The usnai 
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of recurrent lower hack pain aiul weakncs^j. The uterus was retroverted 
and tender on motion. A diu^jnoais of chronic parametritis was made ami the 
patient was j'iveu n series of intradermal sterile milk injections with no improve- 
ment of her back pain. In April, ipas, postexcrtioiml pain developed in both 
lower (pmdraiits. At tins time she also hud a leucorrhea. An erosion of cervix 
was found. Her pain and leucorrhea continued until admission. 

Hxami nation on admission revealed a well-developed, well-nourished Puerto Rican 
ftmmle who <lid nut appear acutely or chronically ill. Temperature, 99®; pulse, 
9b; respiration, iiO. Kxcept for abdominal and va;jinal tindings, her physical ex- 
amination was negative. There was a iirm 3^/6 ineli left upper paramedian scar 
about I'h inches wide. There was very sliglit teiuleruess to deep palpation in both 
lower tjuad rants. Xo abdominal jnasscs could be felt. Vaginal examination revealed 
a linn and smooth cervix which was in the axis of the vagina and had a transverse 
laceration. There were fullness and tenderness in riglit fornix and the adnexae 
Were somewhat thickened. The body of the uterus was not enlarged; it was an- 
terior in position and pulled to the right. Laboratory Data: Urinary iindings 
Were normal. Ploud count revealed a moderate anemia. Cervical smear showed 
a few white blood cells but no intracellular organisms. On her sixth hospital day, 
a lapiirotomy was perfor/ned for chronic adnexitis ami cystoma of right ovary. 



Pig. 1, — General topography of nodules (Xl5). 


Operation, — The peritoneal cavity was opened and the pelvis explored through 
a 3-iiicU Pfanneustiel incision. The uterus was pear-shaped, smooth in surface and 
contour, was situated anterior, drm, and not enlarged. The Fallopian tubes 
were moderately injected but not indurated. Tiie walls were thin and the lumma 
natent. The ovaries contained numerous follicular cysts, the right ivas larger t mu 
the left and contained a hemorrimgic cyst and several corpora lutea. On the paneta 
peritoneum, greater omentum, ileum, ascending colon, and sigmoid wjre numerous 
I TIZ sessile nodules measuring 1 mm. to 2 cm. in diameter. Tlwse noduKs 
^ T covered with peritoneum and were intimately conuected to the structures <> 
k!,. iTtere attache.1. These t.unors ,ve.e soft to touci. uud grossly rese.nble.l 
hemorrhagic cysts. The surface of each no.lule was smooth and its contour uas 
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CASE HISTORY (fOLTIX) 

A 9-year*old boy received a severe abdominal trauma in a street accident. A 
short time after the accident a ruptured spleen was removed. During the next 
six years, the patient had recurrent attacks of pain in right lower quadrants. 
Laparotomy was performed about six years after the first operation for a chronic 
appendicitis. Multiple nodules were found throughout the abdominal cavity. One 
was removed from the sigmoid. On microscopic examination, it showed typical 
structure of spleen, including lymph follicles. 

CASE HISTORY (vON STUBENRAUCH ) 

A splenectomy was performed on a male who thirty-six hours previously had 
been crushed between a pole and a cart. The spleen had been tom in two Avith 
a 10 to 12 cm, separation. Ten months later the patient was operated upon for 
ileus. At this time a number of tumors ranging from the size of hemp seed to 
pea size and with color of spleen Avere found on the greater omentum, transA'erse 
mesocolon, and small intestine. Histologic examination showed a thick fibrous cap- 
sule sending trabeculae, unlike splenic trabeculae, into the interior. The pulp Avas 
typical of spleen, HoAvever, no typical lymph follicles were present but only in- 
definite collections of lymphocytes. In Oltman^s case multiple nodules of splenic 
tissue were found on the peritoneum subsequent to traumatic rupture of the spleen. 
Von Stubenrauch concluded that the nodules Avere formed from ''seeds"' of splenic 
pulp scattered throughout the peritoneum at the time of rupture. 

CASE HISTORY (lee) 

A 29-year-old male with a Iiistory of splenectomy after a crushing injury to 
the abdomen at the age of 14 years had enjoyed good health until one day before 
admission Avhen he developed symptoms of ileus. On laparotomy the small in- 
testine was found distended and studded Avith small, sessile, greenish black tumors. 
Obstruction was due to an adhesiA^e band from the site of old scar to small in- 
testine. Tile Avhole peritoneum covering small intestine and mesentery Avas covered 
1\\ sessile and pedunculated tumors A’arying in size from that of a pinhead to 1 ^/^ 
inches, about 200 to 300 in number. Microscopically, they showed splenic tissue 
with trabeculae and follicles. 

Lee made no comment as to whether these nodules Avere implants or 
not, 

C.\SE HISTORY (kUPPERMAX) 

^ A lo-ycar-old boy was run OA’er by a tram and sustained a ruptured spleen. 

f'plencctomy was done. Six months later a laparotomy was performed in the 
of repairing a hernia and diastasis of the woiuul. About 100 nodules Avore 
‘UU oil the small and largo intestines. Tliese grossly and microscopicallv resembled 

^'^iipperman labeled these nodules ‘‘accessory spleens.” 


CASE HISTORY (SHAW A.Xl) SlIAPi) 

Egy[)tiau male was admitted in coma and died of uremia. His* 
>plcn ‘ ^ patient had had a trauma to his left side followed by 

ni! autopsy the spleen was found absent. There were no acees.'-ory 

t»r ^ Eigiity-two iran>plants, varying in >ize from 0,2 to 2 cm., were 

'ti . eigJity on peritoneum, one in left pleural eavity, and one iml.t‘dded in 
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location ot accessory spleens is in Ihe gastrolienal ligament. However, 
they have also been I’onnd aI)out the pancreas, rarely iii the omentuin.^^ 
Tiieir nsuaUunnher is two to six, but as many as forty have been de- 
scribed.^- Following splenectomy the accessory splenic tissue has been 
hnoun to undergo moderate hypertrophy. Although accessory spleens 
are one of the most cfommonly loimd congenital anomalies at autopsy, 
they ax'e always confined to the locations mentioned above. It is note- 


worthy that only in those eases in which there was a history of severe 
upper abdominal trauma were splenic nodules located in such atypical 
locations as the pleural cavity, the dome of tlie diaplira gm, and on the 
peritoneal surfaces of the small and large intestines and even of the liver. 
In view of the history of trauma and the bizarre location of the splenic 
nodules in our ease, we believe it was one of splenic implantation rather 
than of multiple accessory spleens. 


Whether the cases of Albrecht^ and Schilling^ were accessory spleens 
or multiple implants, it is difficult to say. In xVlbrechFs case^ there was 
no lustory of trauma elicited, but on post mortem many nodules were 
found in the greater omentum, in Douglas^ pouch, and on both domes of 
the diaphragm. There was severe scar tissue about the left kidney and 
about the spleen. It is ixossible for traumatic rupture of tlie spleen to 
take place and a patient to recover udthout operative interference. 
Schilling's case- was that of a 4T-year-old female who died of carcinoma 
of the cervix wuth invasion of the bladder and a right pyelonephritis. 
There was no history of trauma in this case either, but there were several 
nodules found on the peritoneum. On the greater omentum were forty- 
two nodules ranging from the size of a pea to that of a cherry wdth micro- 
scopic structure of spleen. Lymph follicles were seen in many of the 
nodules. 

It appeared to us that in the following cases there is no doubt that at 
the time of rupture of the spleen there was a seeding of the peri- 
toneum by splenic pulp, ratlier thaxi a liypertropliy of pre-existing ac- 
cessory spleens. 

CASE HISTORY (VOX KUTTKER) 


A man ^Yas shot in the ubaomea during a hunting trip. Under the most primi- 
tive conditions, a laparotomy was performed four hours later and the spleen le* 
moved. A small piece was left in situ. Four years later he died of coronary 
sclerosis. An autopsy was done by von Becke. Eighty to one lumdred nodules 
were found scattered throughout the peritoneal cavity. Two nodules, the size of 
a peach and of a cherry, were found at the site of the spleen. The smaller nodules 
had microscopic structure of splenic pulp but had no trabeculae or lymph follicles. 
However, the nodules at the splenic site were typically spleen. 


Kuttner^ believed that the case he reported was one of accessory 
spleens and not implants, Folthi^ was the £vst to suggest that they were 

splenic implants. 
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CASE HISTORY (fOLTIN) 

A 9-year-old boy received a severe abdominal trauma in a street accident. A 
short time after the accident a ruptured spleen was removed. During the next 
six years, the patient had recurrent attacks of pain in right lower quadrants. 
Laparotomy was performed about six years after the first operation for a chronic 
appendicitis. Multiple nodules were found throughout the abdominal cavity. One 
was removed from the sigmoid. On microscopic examination, it showed typical 
structure of spleen, including lympli follicles. 

CASE HISTORY (VON STUBENKAUCH) 

A splenectomy was performed on a male who thirty-six hours pre^iousl^- had 
been crushed between a pole and a cart. The spleen had been tom in two wdtli 
a 10 to 12 cm. separation. Ten months later the patient nas operated upon for 
ileus. At this time a number of tumors ranging from the size of hemp seed to 
pea size and with color of spleen were found on the greater omentum, transverse 
mesocolon, and small intestine. Histologic examination shoued a thick fibrous cap 
sule sending trabeculae, unlike splenic trabeculae, into the interior. The pulp ''ms 
typical of spleen. However, no typical lymph follicles 'were present but oulj in 
definite collections of lymphocytes. In Oltman's case multiple nodules of sp enic 
tissue were found on the peritoneum subsequent to traumatic rupture of the spleen. 
Von Stubenrauch concluded that the nodules were formed from seeds of splenic 
pulp scattered throughout the peritoneum at the time of rupture. 

CASE HISTORY (lEE) 

A 29-year'old male with a history of splenectomy after a crushing injury to 
tlie abdomen at the age of 14 years had enjoyed good health until one day before 
admission wlien lie developed symptoms of ileus. On laparotomy the small in- 
testine was found distended and studded with small, sessile, greenish black tumors. 
Obstruction was due to an adhesive band from the site of old scar to small in- 
testine, The whole peritoneum covering small intestine and mesentery was co\ered 
by sessile and pedunculated tumors varying in size from that of a pinhead to 1^ 
hichcs, about 200 to ,300 in number. Microscopically, they showed splenic tissue 
with trabeculae and follicles. 

Lee made no comment as to whether these nodules were implants or 
not, 

CASE HISTORY (kUPPERMAX) 

A 15*year>oUl boy was run over by a tram and sustained a ruptured spleen. 
A splenectomy was done. Six months later a laparotomy was performed in tlie 
'-ouriro of repairing a hernia and diastasis of the wound. About 100 nodules were 
•'Cu on the small and large intestines. These grossly ami microscopically resembled 
spUvn. 


^'^np})ei'man labeled these nodules “accessory spleens.” 


C.YSE IlhSTORY (sHAW AXD SIIAPI ) 

I, “J^*M‘ar*uld EgA’ptian male was admitted in coma ami died of uremia. His- 
s that the patient had had a trauma to Ins left side followed by 

aM'iurtomy. On autopsy the spleen was found abstuit. There were no accessory 
1 nus proent. Eighty-two transplants, varying in size from 0.2 to 2 cm., were 
» iuguty on peritoneum, one in left ])leural cavity, ami one inibeddoil in 
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thti left Ijiarghi of thu liven All were eovcrcMl by gorosa. Some were sessile aad 
otlionM i)oduncuhite<l. Oueduilf were (li^tributed on diaphnigm, greater omentum, 
ana poucli of Douglas. Six were on peritoneal surCivoc of tho obi surgical incisjon. 

Tile iniplanls at the site of tho surgical incision, the authors suggested, 
may liave been implantccl there when the spleen was removed through 
tho M’ouncl. A rent in the diaphragm accounted for the pleural trails- 
]>lant sinee there were old dense adhesions between the base of the left 
lung and the posterior end of tlie left dome of tJie diapju'agim 
Jlieroscopic examination of nodules showed that blood vessels did not 
enter llirougli a lulus but branched into smaller vessels which penetrated 
the capsule around its circumference. The capsule was unlike normal 
spleen ; there was no smooth muscle and elastic tissue was poorly formed 
and merged with surrounding tissue. Septa were similar to the capsule. 
The pulp was exactly that of spleen but in only two of the transplants 
was there an attempt at lymph follicle formation. Au additional in- 

Table I 

Summary or Cases in the Literatuke 


AUTUOU 

DATE 

REASON FOj 
UEL.VPA- 
KOTOMV 

' -- ^ 

[ijTlME AFTEl 
SPLENEC- 
TOMY 

i ' 

LOCATION OP NODULE 

s| number 

Albrecht 

1S96 

Autopsy 

No lustor) 
of trauma 
or splenec- 
tomy 

^ Greater omentuic 
L Douglas^ pouch, am 
both domes of dia 
phragni 

Numerous 

1 

Schilling 

1907 

Autopsy 

No history 
of trauma 
or splenec- 
tomy 

Greater omentum 
peritoneum of ante 
rior abdominal wal 
and of pelvis 

42 on greater 
' omentum, 

I several more 
on perito- 
neum 

Von Kuttner 

1910 

Autopsy 

■i yr. 

Scattered throughout 
the peritoneum 


Foltiu 

1911 

[Chronic ap- 
1 pendicitis 

e yr. 

1 

On loops of large and 
small intestines ' 

I l^nmerom 

Von Stuben- 
ranch 

1912 

Ileus 

10 mo. ! 

Greater omentum,! 
transverse m e s o-j 
colon, and small in- 
testine 

[ Numerous 

Oltmaa 
(quoted by 
von Stu- 
benraucii) 

1919 

Not stated 

Not stated 

Throughout p e r i 1 0- 
neal cavity 

Numerous 

Dee 

1923 

Ileus 

15 yr. J 

Small intestine and : 
mesentery 


Kupperman 


— H 

■i 

Small and large in- ; 
te Stines 

too 

■ 

1937 

Autopsy : 

stated j 

^.bdominal wall, pleu- 

ral cavity, liver, dia' 
phragm, Douglas^ 
pouch, and greater 
omentum 

82 
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terestiiig microscopic finding was the presence of seA^eral miliary tn- 
bercles which were found in transplants (patient had fibrous caseous 
apical tuberculosis). 

In this case the pulp was apparently the only tissue of splenic origin in 
the nodules; the capsule and septa were believed to have been derived 
from surrounding tissue ; the vascular supply entered through periphery 
rather tlian through a hilus. 

Shaw and Sliafi^ expressed the opinion that these splenic nodules were 
truly implants and not accessory spleens. They based their opinion on 
the peculiar location of the nodules, their great number, and their 
atypical microscopic appearance. 

It has been shomi experimentally that splenic tissue may be implanted 
in the peritoneum and readily survives transplantation. A^on Stuben- 
raneh^ removed the spleen in several dogs, crushed tlie pulp, and 
^^seeded’' these throughout the peritoneal cavity. On sacrificing tlie dogs 
from one to three months later, he was able to demonstrate tlie same pic- 
ture lie had described in man. Marine and Manley, in 1920,^® and Perla, 
m 1936,^^ showed the readiness Avith Avhich autoplastic splenic transplants 
groAv in rabbits and albino rats although these transplants were into the 
nhdominal wall and not the peritoneum. 


SmiMARY AND CONCLUSIONS 


1. A ease is reported of autotransplautation of splenic tissue tlumigh- 
out the abdominal cavity following trauma of the spleen. 

2. The surgeon should bear the above condition in mind in a patient 
having a history of severe abdominal trauma, since these nodules may 
giossly resemble endometriomas. 

3. These implants histologically resemble normal splenic tissue except 
lar paucity of lymph follicles, trabeculae, and occasionally in atypical 
i'n-angement of blood vessels. 

I. llie great number, tlie Avidespread location unusual for accessory 
spleens, and the history of severe trauma to the spleen lead us to believe 

Jat these nodules are not accessory spleens Init ratlier definite splenic 
^^iiplants. 


Iherc Avcre no abnormal manifestations from tlie splenic nodules in 
of their Avidespread distribution and intimate contact Avith the ab- 
^ ominal viscera in any of tlie reported eases, 
h. ^\e oiler the term s])lenosis to describe this condition. 
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A NEW TECHNIQUE FOE CUTTING SKIN GRAFTS 

Including Description of New Instru:ments'' 


Edgar J. Poth, Ph.D., M.D., San Francisco, Calif. 

(From the Department of Surgery y Stanford University Hospitals and San Fran- 
cisco City and County Hospitalj Stanford University School of Medicine) 

HE cutting of satisfactory skin g-rafts of proper size and thiclaiess is 
an art mastered by few. If, by any practical means, it could be re- 
duced to a simple technical procedure, the grafting of fresh and healthy 
granulating areas would be practiced more universally, tliiis avoiding the 
formation of many unsightly and disabling scars and effecting a great 
economic saving to the individual patient and to the community. Also, 
it would be a great advantage to be able to obtain more usable graft 
Irom a given donor area, as well as single grafts of a sufficient size to 
cover large defects completely when good cosmetic results are impera- 
tive. 

Satisfactory grafts can be cut if the following conditions are fulfilled : 
(1) a suitable donor surface, (2) satisfactory instruments, and (3) an 
operator of sufficient skill in the art of cutting skin grafts. A number 
of deviees^'^ have been described to facilitate the cutting of skin grafts, 
but unfortunately none of these schemes are entirely practical. Blair and 
bis coworkers have described a very good suction retractor and knit\\ 
but their use requires more than ordinary skill. 

It is relativelj^ simple, mechanically, to devise a knife equipped with a 
guide to cut to an even deptli into a uniform donor area. To obtain a 
sufficiently uniform surface, it is merely necessary to stretch the donor 
•''kin moderately taut and elevate it slightly above its surroundings. The 
I'oqmrcd instruments and a practical technique will bo presented. 

, DKSCKIPTION OF THE APPARATl'S AND TIX'IINIQrK 


A< detailed description of an instrument would ])e inajipropriatc. 
lltmever, lor an intelligent understanding of its technical use, tlie funda- 
iMCiUal of its make-iip nnist be outlined. The complete arma- 

luentarium consists of a pair of needle retractors for the skin, a traction 
to maintain uniform skin tension, a holder fur the razor blades 
'Giioh serve as the cutting edge, and a frame to carry the cutting edge 
uud regulate the depth of tlie cut (Fig. 1 ). 

Ibe needle retractors. Fig. Ul, are pressed into tlu‘ skin and altmdied 
the traction bars. Fig. 1/i, under the desired tension. This gives a 
• ^surface ajipropriate for the cutting of a graft ( Figs. 5*8). 

lK*fo!v San Franrif-Cii .'•'o< ii'ty. I>* c» fijh« r lil, 

fur pnUKo.iUijn. Juik* D. I9nc). 
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A folded towel is placed undei’ each retractoi* to elevate the stretched 
strip of skin slightly above the lei^el of the surface of its surroundings. 

The cutting edge consists of four valet autosti’op safety razor blades 
secured end-to-end in a simple holder (Fig. 2). This cutting edge is 
e.xtremely sharp, since new blades can be used at each operation. These 
blades are available at any corner drugstore and eliminate the bother 
and expense of sharpening special knives which present a real problem 
in other than metropolitan areas. This cutting edge is attached to the 
frames illustrated in Fig. SA and B. The schematic drawing (Fig. 4) 
illustrates the principles of the assembly. 



I- — ^niustratingr the principles of the apparatus. The full thickness of the 
•' ^^‘■etched taut in practically a plane surface. The depth guide. A, rides on 
surface in front of the blade, B. The guide, C, rides on the cut surface be- 
aril 1 ® olade. The blade, B, is suspended between A and C. A can be adjusted up 
desired thickness of graft, B. B is an extremely sharp razor 
w‘aae ana cuts without pressure. This results in grafts of unusually uniform thickness. 


The thicloiess of the grafts is regulated by adjusting the depth guide 
A Pig 4. A piece of skin under tension naturally tends to lengthen, 
so the graft obtained will be wider and shorter than the path ac- 
tually cut. The relaxed graft behind the knife is about 20 per cent 
voider than the path cut on the stretched surface (Pig. 8). 


DISCUSSION 

This teelinique is extremely simple and can be acquired by any sur- 
geou of ordinary dexterity. Suitable grafts will be obtained at the first 
attempt and, with a little pi^actice, large grafts of uniform, desired 
thickness can be cut routinely. Since the skin being cut is under ten- 
^ion and x'aised above the surrounding area, the cut edges will be abrupt 
and more serviceable gi'aft can be obtained from a given donor area. 

since the skin is placed under tension, it is just as simple to cut 
^lafts from a loose, atrophic skin on any part of the body as from a 
smooth thigh, 

A graft is readily cut to pattern. Obviously, the pattern must be out- 
^Jied on the donor area before it is placed under tension. The borders 
controlled by applying pressure ahead of tlie blade at tlie desired 
points. In this manner tattoo marks are easih^ excised, provided the 
Piismont does not involve the full thickness of the skin. The healing of 

^0 donor area and the use of the grafts are the same as in any other 
Piocedure, Large grafts of uniform thickness are routinely obtainable. 



SUUGEKY 



for leBcnrtK. 


POTH: NEW TECHNIQUE FOR CUTTING SKIN GRAFTS 


939 


CONCLUSION 

A simple technique and practical az'inamentariuiii have been described 
which, witii little practice, will permit the surgeon of ordinaiy sldll to 
cut excellent grafts of any desired thiclmess. 

The method is rapid. The instruments are sturdy and easily ad- 
justed. A novel cutting edge has been provided which eliminates spe- 
cial loiives. The use of a standard safety razoi' blade has eliminated 
depondance on an expert knife grinder and has made an unlimited sup- 
ply of sharp cutting edges available in out-of-the-way places. This 
should prove to be of considerable advantage and encourage the use of 
the proper type of skin graft for covering defects at the optimum time. 

This method of cutting grafts in no way alters the healing of the 
donor area or the technique of applying expertly obtained grafts, and 
so no discussion of this phase of skin grafting is given. 

The use of the retractors and traction bar to fix and elevate the donor 
area facilitates the cutting of grafts with an ordinary knife. 
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t'lye application of the needle retractors and the traction bar 


roundinirskin; 
6 . 


surface under uniform tension and raised slishtly above the sur- 


later!d* technique of cutting. The left hand and Angers make 

surface edges of the path to be cut. This maneuver elevates the donor 

'nliusicu ^ke ed^es abruptly. At this stage the depth guide is 

Me 7 thickness of graft. 

g J*^^trating the completion of the cut. 

and wicer graft and the donor bed. Tiie relaxed graft is shorter 

^baracter of taut donor bed. The degree to which this occurs depends on the 

at thp* “^be edges are sharp and abrupt. Note: Little bleeding 
‘Hhort time tension is maintained. If the tension is continued for 

► little bleeding will occur subsequent to its release. 



A NEW APPENDICAL CLAMP 

P. ll Al Akl, M.D., BnooKLYK, N. Y. 

(From the Kings Coitniy Ilosintal) 

instrument liereiu cleseribeci eoinbiiies the function of the tradi- 
* tional split sponge used to protect the cecum during the amputa- 
tion of the appcJidbc and the clamp usually employed to empty the 
lumen of and anchor the api^endix to the split sponge. It is composed 
of an upper and a lower arm. To the upper arm is attached, by means 
of a spring, a blade which milks the a])pendical lumen empty of its 
contents as it slides over the appendLx while closing the clamp. The 
lower arm is supplied with a fiat blade witii a slit in it, which takes 
the place of the split sponge. 

Once the mesoappendix is tied and the appendix is freed and ligated, 
the clamp is introduced by inserting the appendix at the eonstrietion 
produced by the ligature into the slit in the flat plate on the lower 
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am of the clamp. The organ is then laid Hat on the broad plate 
attached to the lower handle of the clamp. The upper arm of the 
clamp is brought down while the blade attached to it slides over the 
base of the appendix from the ligature up, milking thereby liic ap- 
pendix and emptying its lumen at the site of proposed section. The 
clamp is locked, thus anchoring the appendix firmly to the clamp pre- 
paratory to section. Tlie appendix is then severed half-way by the car- 
bolic knife or cautery beyond and between the border of the sliding 



Fiff. 2. — damp opened preliminary to insertion of appendix. 


blade and the ligature. The lumen of tlie stump is cauterized and the 
section of the organ is then completed. The clamp is withdrawn and 
discarded with tlie appendix still attached. The ligature on the stump 
cut and the eecnm reposed with or without inversion of the stump. 
The use of this clamp facilitates emptying the lumen of the appendix 
at the site of section; protects the cecum from injury with the knife, 
coutaminatiou with carbolic, or burn with the cautery; and simplifies 
the discardure of the amputated organ. Tliis clamp has the added ad- 
vantage over the gauze sjionge of not being inflammable when eniploy- 
nig the thermocautery. 
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perirenal lipoma 

Joiix IL Blue, and Charles R, Lafferty, M.D., 

JIONTGOMEHY, Ala. 

{Invm the VcimrtmcnU’ of Snrgcnj and l^atholofjii of st, Uargaret^s Mospital) 

' I ^IIL case licre reported is unusual, both because of the rarit)* of 
perirenal lipoma and because of the satisfactory recovery of this 
patient after removal of the tumor. It is of interest to the surgeon and 
the i^athologist, as few have encountered this tumor at opei*ation or 
autopsy. 

A review of the literature in 1929 by Elansky' revealed 150- cases; 
since his report there have been described fifty-four additional cases."*" 
Students of the subject liave found tlie immediate postoperative mor- 
tality to be about 20 per cent. The iiuiuediate cause of these deaths is 
shock from hemorrhage (spleen, liver, vena cava), injuries, or lour 
operative procedures. Among later complications causing death are fre- 
quently listed peritonitis, necrosis of the intestine, phlebitis, pneumonia, 
and pulmonary embolism. Lacene,^ in discussing the prognosis, cites 
an e\:eutual mortality of 54 per cent in the cases that were followed. Tiie 
high mortality is largely due to late recurrences, many of which proved 
to be inoperable sarcomas. 

CASE REPORT 

The patient, a white female, 02 years of age, was admitted to St. ^ilargaret^s 
Hospital, March 13, 1939, complaining of a mass in the left side of her abdomen. 
She stated that she had been aw’are of the presence of the mass for the preceding 
two years, but it had not caused her any marked discomfort other than occasional 
mild colicky pains in the region of the mass. There was no history of nocturia, 
hematuria, urgency or frequency of urination. Fearing that she Imd a cancer, she 
visited her physician who advised hospitalization. 

Physical examination revealed a (32>year'Old white female, fairly well nourished 
and well developed, lying in bed, not acutely ill, in no apparent pain or distress. 
Blood pressure, 170/64; pulse, 80; respiration, 20; temperature, 98.5“ F. The head 
was essentiaUy negative, and the chest symmetrical. The breasts were large and 
flabby. The lungs were clear. The abdomen w’as moderately rounded and palpation 
revealed no rigidity, increased resistance, or tenderness. In the left upper quadrant 
w^as felt a mass about two inches wide and approximately four inches long that 
could be rolled beneath the examining hand. It was soft and spongy and its edges 
were sharply defined. 

Urinalysis revealed a specific gravity of 1.010, acid in reaction, "ndth a slight 
trace of albumin, but no sugar or acetone, few white blood cells, many urate crystals. 
Blood count showed 3,800,000 red blood colls; henioglobin, 70 per cent; white blood 
cells 7 fiOO, Tlie differential count showed 70 per cent polymorphonuclear leucocytes, 

24 percent lymphoe>^es, 6 per cent monocytes. 

Received for publication. June 3. 1939. 
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for tliis fact. The diagnosis rests on finding a large abdominal tumor, 
soft and seuiiiluctuant, with little or zio niobilit}^, extending into the 
flank in the region of one or both kidneys and presenting a history of 
slow growth. A thorough e3'stoscoi)ie and p^^elograidiic study is helpful 
in differentia ting this tumor from those of kidney, ovary, pancreas, and 
intestine. However, azi accurate diagnosis is not essential as tiie presence 
of a tumor witli or without symptoms should be sufficiezit indication to 
perform exploration. 

Various theories have been advanced as to the nature of the pathologic 
process responsible for lipomas, but the etiology of these tumors is 
unknown. Tliere is a striking teiidenc}' for these tumors to occur in 
certain locations. In the male the 3 ^ are particularly common around 
tlie neck, and in tlie female tliey appear most frequently in tlm breast. 
They also occur retroperitoneall}", and in this latter group the most coni' 
mou sites of origin arc the fat about the kidney, at the root of the 
mesentery, about the colon, and in the pelvis. Tliey vaiy in size greater, 
from small, ivolhdehned nodules, 1 em or so in diametm* up to huge 
tumor masses. Tlie tumors are usually lobulated, soft or semifluctiiant, 
and of normal fat color, surrounded by a delicate connective tissue cap* 
suie. On cut sections, tliey are often solid and of a yellow color, but 
there may be areas of liemorz'hage, degeneration, or sarcomatous change. 
Histologically, tliese tumors ai'e almost wholly of normal appearing fat 
cells. However, a careful search should be made for malignant changes 
as a large percentage of reported tumors has sliowu sucli tendencies. 

COXCLUSIOX 

A case of excision of a perirenal lipoma is reported, the patient making 
a satisfactory recovery. 
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Editorial 


When to Operate in Gall-Bladder Disease 

A n increased Imowledge of the sequence of pathologic events 
in acute and chronic cholecystitis makes possible certain definite 
statements about the optimum time for operation. In acute cholecystitis 
with stones a common course is the following: A stone becomes im- 
pacted in the ampulla at the cystic duct, obstruction of the submucous 
veins and lymphatics causes edema and swelling of the mucosa and sur- 
rounding structures. Infection supervenes later with interference with 
the cystic artery, veins, and lymphatics. The production of mucus 
causes increased pressure within the gall bladder and this, combined 
with the circulatory disturbance, results in local or general gangrene of 
the mucosa, thickening of the gall-bladder wall, and petechial hemor- 
rhages into it. Local gangrene precedes perforation, peritonitis, or 
perieholecystie abscess. A thrombosis of the cystic artery may cause 
general gangrene of the gall bladder. In exceptional cases this occurs 
very early.^"^ 

The clinical course of these eases in the first few days is not that of 
an active infection; cultures from the contents of the gall bladder and 
its wall are frequently sterile and removal of the gall bladder is fol- 
lowed by a prompt recovery without complications. Thoughtful con- 
sideration of the pathology as described above would logically lead to a 
prompt operation as soon as a definite diagnosis can be made. 

A second type of acute cholecystitis due to embolic infection of the 
gall-bladder wall with microorganisms might cause more disagreement. 
In the acute fulminating cases most surgeons w^ould consider operation 
imperative, but many would feel that delay was indicated in the less 
severe infections, especially in eases seen late. There are mortality 
statistics available to guide us in our decision. In a collected series of 
167 cases of acute cholecystitis Avitli operation within forty-eight hours 
of the onset of symptoms, there was a mortality of 3.6 per eent.^ In 
one series of 100 consecutive cholecystectomies for acute cholecystitis, 
operation witliin the first five days on seventy-eight cases gave a death 
vate of 5 per cent.^ The deaths in this series came from suppuration 
jnid perforation in three out of tlie four eases. Obviously those patients 
who (lied from early operation were the fulminating cases. After five 
days the deatli rate rises rapidly in many of tlie published scries to 
about 20 per cent, so this still remains a ''no man's land” for further 
^'xpevimont and debate. Complicating diseases may compel delay at 
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times. We have not taken, into cousidcvatiou the well-known difficulty 
or impossibility of accurately determining the type of pathologj' pres- 
eat before operation. 

Ill cJuonic cholecystitis and cholelithiasis the need for haste in saving 
lioiirs or a few days is secondary, but this is a progressive disease and 
procrastination over a period of years has wrought deadly havoc in the 
past, btones in the common duct, x>ancreatitis, and liver destruction 
are a few of the cud results. Goldish and Gillespie^ have shown that 
the average age of tiiose who died following gall-bladder operations was 
10 years older than those who lived. Glenn' states that in the New 
lork Hospital group ^^iu 69 patients with symptoms for less than one 
year no post-operative death occurred and there were 53 eases of acute 
cholecystitis whose symptoms iiad endured less than five years wlio 
survived operation. With a history of more than five years of gall- 
bladder disease the mortality after operation was 15 per cent,’’ 
Inflammation of the gall bladder associated with chronic jaundice 
has been treated in the past hy most surgeons with an elastic and pro- 
longed delay, inspired by the hope that a remission would occur during 
wdiich a safer operation could be performed. Too often the jaundice 
has increased with more extensive liver damage and increased risk. 
The time has now come wdien these deeply jaundiced patients can be 
operated upon with a low mortality and freedom from postoperative 
hemorrhage after a few days’ preparation. This change has been brought 
about by the use of vitamin K,® bile salts, transfusions, and glucose 
solutions. 

With all these facts in mind, who can doubt that it can be truly said 
of gall-bladder surgeons: “The bravest are the tenderest; tlie loving 
are the daring”? 

REFERENCES 

1. Lobinger, A. S. : Necrotic Oedema of the Gull Bladder, Surg., Gyiiec. & Obst. 

53: 395, 1931. 

. Mentzer, S. H,: Obstructive Cliolecystitis, Surg., Gynec. & Obst. 62: S/9, l.Ub. 

. Denton, J.: The Viode of Origin of Gall Bladder Lesions, Arch. Surg. 11: l-lo, 
1927. 

1 Kreider, P. G. : The Anatomy of the Veins of the Gall Bladder, Surg., G^mce. 

& Obst. 57: 475, 1933. . ^ ^ 

5. Graham, H. F., and Hoede, M. E.: Acute Cholecystitis. The Results of Operation 

W^ithin 48 Hours of the Onset of Symptoms, Ann. Surg. 108: S74, 193S. 

6. Goldish, D. m, and Gillespie, M. G.: Gall Bladder Operations, Am, J. Surg. 21: 

30, 1933. ^ 

7. Glenn, F.: The Early Surgierd Treatment of Acute Cholecystitis, Am. J. Surg. 

40: ISO, 103S. 

S. Ravdin, L S.: Surgical Therapeusis, Ann. Surg. 109: 32o, 1939. 

Henry F, Graham, M.D^ 

Brooklyn, N. Y. 



Recent Advances in Surgery 

Conducted by Alfred Blalock, 


RECENT ADVANCES IN SURGERY OP THE ESOPHAGUS 

Clarence E. Bird, M.D., Providence, R. I. 

(Continned from the November issue) 

HEMORRHAGE EROJI ESOPHAGEAL VARICES 

Tiie development of an adequate technique for the demonstration of 
esophageal varices by the air-contrast relief method (Wolf, 1928; 
Schatzki, 1931; Brdiczka and Tschakert, 1932; Baumeister, 1933; Wach- 
ner, 1934; Holmes and Sehatzki, 1935; Monauni, 1937; Piotz and Reich, 
1938) has progressed side-by-side with attempts to control hemorrhage 
from them by rational operative means. 

The largest and most extensive varices are seen in cases of thrombosis 
of the splenic and portal veins (Brdiczka and Tschakert; Baumeister), 
Lesser degrees of involvement are observed in cirrhosis of the liver, 
Banti’s syndrome, the varices of old age, and in the congenital eases 
(e,g,, Nochimowski, 1932), In all unexplained eases of gastrointestinal 
bleeding roentgenologic examination of the esophagus should be made. 
Waelmer (1934) stated that bleeding and death may occur from varices 
m cases in which it is impossible to demonstrate them by roentgenog- 
raphy, but Holmes and Sehatzki implied that by careful observation 
even the small varices ma}^ be detected. At fluoroscopy, differentiation 
wist be made between varices and air pockets, esophagitis and cax^- 
emoma. Air pockets can be displaced and are readily recognized after 
a little experience. Varices and the walls of the esophagus about them 
change shape with variations in intratlioracic pressure (tests of Muller 
Valsalva), but inflammatory and carcinomatous infiltrations show 
localized or generalized rigidity. 

In a patient with Banti’s syndrome Walters, Howntreey and Mclndoe 
(1929) attempted to control bleeding from esophageal varices by ligat- 
nig the coronary vein azid its brandies, Tliis was unsuccessful, but 
rfter the spleen had been removed (Rowntree, Walters, and Mclndoe, 
1929), the hemorrhages stopped, at least temporarily. Kirklin and 
l^locrseh (1931) reported the ease of a male, aged 26 rears, in whom a 
spleen was removed because of bleeding from varices which were 
demonstrated by roentgenography; the coronary veins were not ligated 
because they were not distended at the time of operation. Tliree weeks 
later, the roentgenologic appearance was undiangcd. These experiences 
led ICegaries (1933, 1934) to study the venous plexus of the esophagus in 
detail, following which he advised, for patients with portal obstimc- 
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times. We have not taken into cousidcvatiou the well-known difficulty 
01 impossibility of accurately detei’miuhig the type of pathology pres- 
ent before operation. 

In chronic cholecystitis and cholelithiasis the need for haste in saving 
hours or a few days is secondary, but this is a progressive disease and 
procrastination over a period of years has wrought deadly havoc in the 
t>ast. Stones in the common duct, pancreatitis, and liver destruction 
are a few of the end results. Goldish and Gillespie*^ have show 3 i tliat 
the average age of tliose who died following gall-bladder operations was 
10 years older than those who lived. Gleum states that in the New 
York Hospital group ''in 69 patients with symptoms for less than one 
year no post-operative death occurred and there were 53 eases of acute 
cholecystitis whose symptoms had endured less than five years wlio 
survived operation. With a liistoiy of more tliau five years of gall- 
bladder disease the mortality after operation was 15 per cent.’^ 

Inflammation of the gall bladder associated with clironic jaundice 
has been treated in the past by most surgeons with an elastic and pro- 
longed delay, inspired b}’* the hope that a remission would occur during 
which a safer operation could be performed. Too often ihe jaundice 
has increased with more extensive liver damage and increased risk. 
The time has now come when these deeply jaundiced patients can be 
operated upon with a low mortality and freedom from postoperative 
liemorrhage after a few days' preparation. This change has been brought 
about by the use of vitamin K/ bile salts, transfusions, and glucose 
solixtions. 

With all these facts in mind, who can doubt that it can be truly said 
of gall-bladder surgeons: "The bravest are the tenderest; the loving 
are the daring"? 
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terfere with the passage of instruments. Biedermanu 's esophagoscope 
resembles tlie instrument of Jaekson, but it is fitted with an optical 
light staff, 3.6 mm. in diameter, which is inserted through the main 
lumen to enlarge the field by 2.5 times and bring the image closer 
to the eye. He has been able to use instruments with great aecurac}’ 
through the part of the tube not filled by the light staff. 

Tucker (1934) described a small, long esophagoscope to be passed 
through and beyond a 9 mm. tube of usual Jacksozi design. This en- 
abled him to enter and pass quite small zones of stenosis in the lower 
esopliagus under conditions of improved visibility and control. In 
1936 he also recommended rigid esophagogastroscopes, 6 mm. in diam- 
eter and 53 cm. long for childi^en, and 8 mm. in diameter and 58 cm, 
long for adults, each provided with a combined tluimb valve suction 
release and stopcock and a stopcock insufflation tube. He advised the 
examination of the esophagus with a rigid tube before the introduction 
of a flexible gastroscope, even if the x-ray studies had been negative, in 
order to rule out contraindications to the blind passage of the instru- 
ment. 

ilatis (1935) made use of a tube whieli combined the advantages of 
proximal (Briinings, 1909) and distal (Jackson) illumination. He felt 
that tliis helped prevent distortion and assisted him in the delicate use 
of instruments. In 1937, he reported that he had been experimenting 
with various models of flat-oval, oval, and quadrilateral distensible esoph- 
agoscopes, made in two parts which could be separated gradually after 
introduction. The flat-oval type seemed the best and presented many 
advantages over the older round tubes with lumens of fixed size. 

ROENTGENOGRAPHY 

Taken as a Avliole, the development of tJie art of roentgenography 
the pharynx, esophagus, cardiac portion of tlie stomaeii, and tlie 
small intestine has not kept pace with the perfection obtained in ex- 
anmuition of the lower portion of the stomach, the proximal duodenum, 
and the colon. However, a few roentgenologists iiave become interested 
111 the special problems presented l)y alterations in physiology and 
morphology in these regions and liave developed techniques whicii eu- 
‘ible a careful observer to attain a high degree of accuracy iii diagnosis. 

1 articular attention has been paid to the upper esophagus by roent- 
genologists who are connected with the large laryngologic centers (e.g., 

ancoast, 1924, 1933; Eiselsberg and Sgalitzer, 1928; Macmillan, 1939). 

3 a close study of the normal and abnormal appearances in the antero- 
posterior, oblique, and lateral positions, with and without the aid of 
contrast mixtures, the services of the roentgenologist have been much 
loipioved. For the mid- and loAvcr esophagus and the region of the 
cauia, special attention has been directed to the importance of exam- 
mmg patients in several positions. The advantages of the Trendelen- 



950 


SURGERY 


lion ^^ho had bled from esophageal varices, the ligatiou of the coronary 
veins and the vasa breva of the spleen together ivith a Tahna-Morrisoii 
omentopexy, with or witlioiit splenectomy, according to the ability of 
the patient to withstand a more extensive procedure. ilcGlure (1934) 
ligated the coronary veins and, five and one-lialf mouths later, removed 
the spleen, with apparent relief in a case of hematemesis in Bautins 
disease* In a boy, aged T years, with Banti^s syndrome, wlio had bled 
serionsl}" from large varices which were demonstrated by roentgeno- 
giams, Rhoads and Stein (193S) ligated the coronary vessels and re- 
moved the spleen, with clinical improvement and reduction in the size 
of the varices as seen by roentgenography. They thouglit that ligation 
of the coronary artery miglit liave decreased the load on the portal 
system, but, in view of the rich collateral distribution of blood to tlie 
stomach, this seems rather unlikely. 

Kemp (193S), in a most interesting critical anatysis, concluded that 
the crux of tlie situation lies, not in the ligaturing of the coronary 
veins and in splenectomy or tjdng of the splenic pedicle alone, but in the 
development of methods b}" which the dilated veins may be attacked 
directly. He pointed out that in eases of varix of the internal saphenous 
s^’stem a cure is not attained by distal ligation and that analogously 
distal ligation scarcely can be expected to provide much relief in eases 
of established varices of the esophagus, in wliich the columns of blood 
are in direct connection witli tlie superior vena cava aJid unprotected 
by valves. Seeking to attack the problem dii’cetly* Walters (1933) sug- 
gested the injection of sclerosing solutions into or about tlie dilated 
veins through an esophagoscope. Kemp implied tliaf it might be pos- 
sible by a transtlioracic approach to ligate the dilated veins proximally 
(i.e., the azygos and hemiazygos). If this should be done, it would be 
advisable, of course, as a preliminary step to ligate the coronary veins 
and vasa breva and to carry out omento]iexy, with or without splenec- 
tomy. 

In emergencies Westphal (1930) succeeded in sioppmo: liemorrlnige 
from varices in two cases of cirrliosis of the liver bv inti'odueing a 
Gottstcin bag and filling it with 80 c,c. of water. The pressure was 
maintained for twenty-four to twenty-nine hours. Ho suggested the 
use of sedatives if the bag caused discomfort. 

NEW ESOPHA(iOSCOPir IXSTRUMEXTS 

Several instruments liave been described during tlie past five years 
which may perhaps possess advantases over the older models. Korhseh 
(1934, 1938), Israel (1935), and Biedermann (193S) eaeli designed in- 
struments which make n.se of lenses to magnify and i>roxinialc the 
ima'^e. The flexible model of Korhseh is only 6 mm. in diameter and 
enn be used to examine minutely the mucous membrane of the e.soplmpis, 
the eardia, and the pyloric portion of the stomaeh. The tclemngnifier 
of Israel can be focused, does not obstruct breathing, and docs not in- 
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Moore (1930) noted that in the examination of the lower esophagus 
and region of the cardia the roentgenologist is chiefly concerned with the 
differentiation between carcinoma, cicatricial stricture, achalasia, diver- 
ticula, iionmalignant new growths, ulcers, and diaphragmatic hernias. 
The limitations of roentgenography, as well as esophagoscopy, in the 
detection of lesions of the esophagus were emphasized by Emery (1931), 
who stated in substance that: “Symptoms typical for carcinoma are 
more dependable than a negative roentgenologic and esophagoscopic re- 
port. All t>atients who complain of indefinite esophageal symptoms 
should be studied by the x-rays and esophagoscope and if symptoms 
persist, examinations should be repeated at least once a month until a 
diagnosis is made.'' Pesek (1931) and Barnes (1937) also advised 
re-examinations. The danger of misinterpreting, as achalasia, certain 
cases of carcinoma was pointed out by Vinson (1921). Collins (1931) 
noted that scarring with superimposed spasm ma^" give an appearance 
almost identical to that of carcinoma. Jackson (1935) found that hiatal 
hernia complicated by ulcer may easily be mistaken for cancer of the 
lower esophagus. Many authors have emphasized that negative findings 
by x-ray are unreliable unless checked by esophagoscopy (e.g.. Hill, 
1925; King, 1936). On careful examination by Sehatzki's (1931) 
method in his cases of ulcer, Macmillan (1935) observed under the fiuo- 
roscope considerable spasm of the esophagus and often a fleck of barium 
remained in the affected area. However, many esophageal ulcers do not 
show the deformity and niche which are so typical of duodenal ulcer. 
If epigastric or substernal pain persists, esophagoscopy is always in- 
dicated (Jackson, 1929). 

The possibility of obtaining information as to the state of adjacent 
organs or tissues by roentgenographic studies of the barium-filled esoph- 
agus has been recognized for many years. Recent contributions, par- 
ticularly in relation to deviations caused by an enlarged left auricle in 
mitral and aortic disease, have been made by Rosier and Weiss (1925), 
Brown and McCarthy (1935), Schwedel (1937), and Conrads (1937). 
Graham, Singer, and Ballon (1935) illustrate a diminution of the devia- 
tion of the esophagus as a result of a Brauer operation in a case of 
large rheumatic heart. Deviations, stenoses, and fistulas due to various 
extrinsic elianges, such as pulmonary tumors, neoplasms of the vertebrae, 
cold abscesses, aneurysms of the great vessels, a high right-sided anom- 
alous position of the aorta, and pleural exudates, have been noted. 
Pell and Goldschlag (1935) and Doig (1936) report cases in -which en- 
larged or fibrosing tuberculous mediastinal lymph nodes displaced the 
esophagus. In one of Doig s eases the angulation was so abrupt as to 
cause dysphagia. He suggested the possibility of a thoracoplasty for 
its relief, should the dysphagia become serious. Blalock (1935) noted 
that, at least in dogs, total pneumonectomy, without associated paralysis 
the diaphragm, was iollowed hy a marked deviation of the esophagus 
to the side from which the lung was removed. 
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burg (pelvis-high) posture were emphasized by Palugyay (1920, 1923) 
and Schatzki (1931). Manges (1926) advocated the right oblique prone 
position for adults and the supine postine for children (ilanges and 
Cierf, 1935). It seems likely that routine fluoroscopy in these positions 
will unearth the causes of many obscure thoracic and abdominal com- 
plaints. Details cannot be entered into here, but the object of the 
special positions is to fill the esophagus ^Yith barium and obtain good 
fluoroscopic and spot film views (Kruchen, 1929; Schatzki) of all por- 
tions, without too much overlapping by other structures, such as the 
spine, heart, and fundus of tiie stomach. By proper techniques, filling 
can often be obtained below as well as above partially obstructing 
lesions (Moore, 1930). Wright and Freeman (193-1) obtained good 
filling of the unobstructed esophagus in the upright position; they 
directed the patient to swallow two or three mouthfuls of barium mix- 
ture during forced expiration and exposed a film immediately. In a 
few patients with incipient or established achalasia of the cardia better 
films were obtained during forced inspiration. 

The gelatin or barium-filled capsules introduced for esophageal work 
by Hickey (1929) were found misleading by Barnes (1937), but the 
opaque gelatin bougies appeared to be useful. Various thick and thin 
mixtures of barium, many of them containing sticky substances, such 
as mucilage, acacia, or tragaeanth, or small dry bodies like cracker 
crumbs have been used to assist visualization (e.g,, Vinson, 1925; van 
Gilse, 1928; Collins, 1934; Barnes, 1937). 

Macmillan (1935) was able to demonstrate all of his foreign bodies 
lodged in the esophagus: ‘'If the foreign body is wot located on the 
lateral view, a search must be made for it witix the aid of a heavy 
barium paste, for if present the barium will adliere to it aud will xiot 
be waslied off bj" subsequent swallowing of water. If tliere is edema 
and scarification of the mucous membrane from trauma in the passage 
of the foreign body, there will be delay in the transit of the barium 
and a variation from the normal mucosal pattern, but one or two swal- 
lows of water will wash off tlie barium from any such area of abrasion. ’’ 
This method was mentioned favorably by Nissen (1934). Roentgen 
teehniqixe in eases of suspected perforation of the esophagus by foreign 
bodies or instruments was ably described and illustrated by Sehifier 
(1935). 

Schatzki (1931) published beautiful films in various normal and 
pathologic conditions made by the mucosal relief (air contrast) method. 
This technique is particularly useful for the demonstration of esophageal 
varices, but Schatzki also detected tlie swollen folds of osophugitis, the 
converging folds aud the small nielie of an ulcer, and the slight irregu- 
larities" of^ early carcinoma, wliieli might not be evident by methods 
which depend on complete filling. The procedure was found valuable 

by Skinner (1937). 
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Book Reviews 


Pye*s Surgical Handicraft* Edited hy HamiUoa Bailey, Af.D. Bd. 11, revised. 

Cloth. Bp. 500, with 362 illustrations. Baltimore, 1039, Williams and Wilkins 

Company, $6. 

This small compendium of hospital procedures which has been republished 
periodically for lifty-four years has undoubtedly^ introduced many a surgeon into 
the intricacies of the surgical art. Wlien the reviewer was hrst a surgical house 
officer, an earlier edition of this book was constantly by lus bedside and was con- 
sulted frequently. It contains an extraordinary variety of practical materials, all 
dealt with concisely and all pertinent to the management of surgical cases. It is 
iiluatrated profusely. A large number of contributors writing on subjects of their 
special interest lends assurance that the subject matter is dealt with in an up-to-date 
and authoritative manner. This book should have a wider acquaintance among 
American readers. 


Diseases of the Nose and Throat By Charles J. Imperatori, Professor of Oto- 
laryngology, New York Polyclinic Medical School and Hospital, and Herman 
J. Burnian, Adjunct Professor of Otolaryngology, New York Polyclinic Medical 
School and Hospital. Ed. 2. Pp. iOO, with dSO illustratioiis. Philadelphia, 
1939, J. B. Lippincott Company. §7. 


The first edition of this test was published in 1935. It was so well received 
that the authors have brought this second edition up to date to include the prog- 
ress made in xUinolaryngology. 

This test is an outline of the subject of nose and throat disease. The authors 
indicate that it represents essentially the course which has been given to matncu 
hues of the New York Post-Graduate Medical School of Columbia Y 

lu this outline form, symptoms, diagnosis, and treatment are consi ere rs 
and etiology and pathology are placed at the end of each discussion. 
information is condensed in a series of statements in paragraph 
For example, the subject of acute rhinitis is discussed in five pages i , 

i: U 

prophylaxis, and treatment. There is no critical eialua 
L^authors’ own. Thus it lacks the completeness of the orthodox text. 
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SUKGEKY 


The sections on the physiology and disorders of menstruation have been re- 
rndocrinofogr”^ reproductive 


The discussion of malpositions of the uterus includes the recommendation of 
the Aveling repositor for the use of uterine inversion, which to my knowledge is 
not the accepted procedure in this country; however, it would seem worthv of 
trial. 


The next section deals with infiammatory processes of the generative tract, 
which includes a discussion of chronic metritis, chronic subinvolution, and simple 
hypertrophy of the uterus, conditions as a rule not sulficieiitly dealt with in most 
textbooks. 

Considerable space is given to the consideration of the benign and malignant 
tumors of the uterus and ovary. The chapter on carcinoma of the cervix is fairly 
complete, although the portion devoted to pathology would seem too brief. The 
chapter devoted to tumors of the ovary is comprehensive, clearly presented, and 
fully illustrated. 

The remaining chapters are mainly taken up with the consideration of extra- 
uterine pregnancy, contraception, and operative procedures. 

The book is written in a lucid, concise style, which is characteristic of so many 
English authors. The type is clear, and, although the illustrations are numerous, 
they are not particularly well done. The value of the publication would bo en- 
hanced by the addition of a bibliography. The work is quite worth while and 
should prove of considerable value to the student of gynecology. 


Treatment by Manipulation, By A. G. Timbrell Eisher, N.C., M.B., Ch.B., 

P.K.C.S., England. Ed. 3. Cloth. Pp. 255, with 68 illustrations. New Tork 

City, 1939, Paul B. Hoeber, Inc. $3.75. 

Timbrell Fisher stated in his preface to the third edition of this monograph 
that his purpose was to call to the attention of the medical profession the great 
importance and value of manipulative treatment in the management, in carefully 
selected cases, of certain sequelae of injuries and diseases, particularly affecting 
the joints, muscles, tendons, and fascia. This purpose has been adhered to in the 
third edition, which has been enlarged and altered to bring the subject matter 
up to date. 

The chapter on osteopathy deals with the history of and fallacies in this cult. 
The difference between manipulative surgery, as practiced by qualified medical 
practitioners, and osteopathy, a revolutionary system of medicine, based upon a 
theoretical hypothesis unsupported by scientific evidence, is clearly driiwn. 

The three chapters devoted to a discus>ion of tlie pathology, the prevention, 
and the diagnosis of adhesions are excellent and emphasize fuiidamcalals with 
which those who attempt to treat disturbances of the joints, tendons, and fascia 
should be thoroughly familiar. Perhaps the most important section of these chap- 
ters is tliat which deals with the role of early movements in sprains, fractures, 
arthritis, and other conditions loading to limitation of movement and deformity in 
joints. The view's expressed are based on an extensive experience and intelligent 
observation and are worthy of study by every practicing physici.an, he he specialist 
or general practitioner. 

The chapter dealing with the general principles of manipulative treatment and 
H annlieation of these principles to individual joint:> presents subject matter in 
a clear-cut, systematic manner. The tc^dinique of the manipulations to he carried 
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out for eacli joint is carefully described and clearly demonstrated by the ac- 
companying illustrations* The dual chapter on aftertreatment is brief but full 
of important and useful information. 

Fisher has handled a delicate subject in a masterly manner; he has been con- 
servative in the claims he makes for treatment by manipulation and has clearly 
pointed out its limitations and its dangers. This book has placed treatment by 
manipulation in its legitimate place in the armamentarium of the practicing 
physician, and makes an excellent ease for including instruction in this important 
therapeutic measure in our medical curriculum. 


Surgical Pathology. By William Boyd, M.D., University of Toronto. Cloth. 

Pp. 886, with 476 illustrations and 15 color plates, Philadelphia, 1938, W. B. 

Saunders Company. $10. 

The fourth edition of Boyd's Surgical Pathology has been revised to cover all 
the important new contributions in this held. The book is more than a surgical 
pathology. It is in reality a guide to surgical procedures which have been found 
to be of practical value. In many chapters there is a discussion of theories of 
disease processes. The presentation of the clinical features of various disorders 
makes the book one which has an appeal to the practicing surgeon. The author 
has a pleasant, clear style so that the book is easy to read. In attempting to 
cover detailed gross and microscopic pathology in a volume of this size, it is neces- 
sary to be dogmatic. For this reason controversial issues in the pathologic field 
sometimes are avoided or dismissed with little discussion. Occasional discrepancies 
are bound to creep in such as that on hypernephroma. On page 192 '^hj’per- 
nephroma is a tumor consisting of adrenal tissue," but on page 440 the term is 
used "with the clear understanding, however, that the use of this name does not 
commit one to the adrenal theory of the origin of these tumors." 

There are many excellent new illustrations. It is disappointing to find some 
rather stereotyped drawings retained from the earlier editions. These should 
be replaced by photomicrographs in future editions. 

The general outline of the presentation is for anatomical regions. The 
pathologic conditions of surgical interest in each organ are taken up in an or- 
derly fashion. The active surgeon will find the book a valuable vade mecunu 
The section on adrenal conditions might be revised for a clearer presentation. In 
view of their increasing frequency a section on the tumors of the lungs and bronchi 
vfould seem to be in order. With these minor exceptions, this edition of Surgical 
Pathology answers most of the questions of interest to the surgeon. It stands be- 
tween the books on general pathology and the monumental work of Ewing on 
Neoplastic Disease. 


The Bectum and Colon. By E. Parker Hayden, Assistant Surgeon and Chief of 
Bectal Clinic, Massachusetts General Hospital. Cloth. Pp. 434 with 169 
illustrations. Philadelphia, 1039, Lea & Febiger. $5.50. 

This well-printed and illustrated book apparently reflects the experience and 
beliefs of the Kectal Clinic of the Massachusetts General Hospital whoso staff is 
<^omposed entirely of surgeons who have been functioning in this capacity for 
'andug periods of time for the past ten years. The author states in the preface 
ho has made an effort to give each pathologic condition that degree of 
^‘mphusis which its relative importance ^warrants without attempting to include 
in the bibliography all of the important references bearing on a subject. 
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One is struck with the forthright expositioa of the subject. No effort is made 
at ilnality of opinion^ but the various conditions are described and discussed 
with candor and at the same time reflect the author personal viewpoint The 
reader, whether he is seeking information on the subject or simply is interested 
in the viewpoint of the Clinic can be assured good reading, For instance, the 
e^erience of the Massuchusetts General Hospital in ulcerative colitis is well 
given in the quotation from McHittrick^s work. The influence of the late Daniel 
Jones is shown in the sound consideration of the management of cancer of the 
rectum. 

Hor the general practitioner the book offers a systematic and entirely sound 
to the management of the important lesions involving the rectum. The 
injection treatment of hemorrhoids is discussed at length with, I believe, in- 
sufficient emphasis on the palliative rather than curative nature of the results. 
The descriptions of the operative methods for hemorrhoids are good but fail to 
give the clamp and cautery method what some might think a fair appraisal. A 
careful and critical discussion of oil-soluble anesthetics as well as their formulas 
are given. The advocacy of operation for acute thrombosis of hemorrhoids is 
against the usual practice but is sound. Prolapse of the rectum is well con- 
sidered, In tlie discussion of lymphogranuloma inguinale many surgeons of 
experience would take real exception to the advisability of resection of the rectum 
for its cure. The omission of the mention of the Strauss proctoscope in the 
description of those instruments or of Sudeck in the discussion of the critical 
point of ligation of the superior hemorrhoidal artery is not important except 
where others are given credit for their contributions. 

In general the above criticisms are not fundamental, for the principles and 
practice outlined in this book on the colon and rectum are sound and should 
be of great value to the general practitioner and surgeon who needs information 
on the subject. 


End Besults of the Treatment of Gastric Cancer. By Edward M. Livingston, M.D,, 
and George T. Pack, M.D. Cloth. Pp. 179, with 115 illustrations, New Yorh, 
N. Y.f 1939, Paul B. Hoeber, Inc. $3. 


This unusual and remarkable book will lend considerable encouragcmaut to 
the problem of cancer of the stomach. The authors have summarized the world 
literature of 14,000 reported gastric resections. The average mortality rate for 
resection is slightly under 20 per cent. Of patients who survive resection, 
20 per cent will be alive and well after five years. To those familiar with the 
papers of Welch and of Priedenwald, this is encouraging information. TJie lament- 
able matter, which is not always apparent in surgical flgurcs, but which the 
authors have been at pains to point out, is that the nonopcrable, ns well as the 
nonresectable, group is very large. 

The plan of the book is unique and should prove a good prototype for surgical 
monographs. The authors have departed widely from the usual orthodox plan of 
writing. Tables and concise listing of pertinent information should mahe the 
book very useful, not alone to surgeons but to internists and practitioners as well 
The choice of bibliographic references is good. Without question, tins w one of 
the best monographs on cancer of the stomach that has over been pubiisUcd and 

should bo read widely. 
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